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of design and production. Some are strategically involved with 

national defense...others deal with business and industrial process 

control. Each is uniquely designed to answer a particular need. The 

success of these systems illustrates the value of Librascope’s 

AC LIT engineering philosophy: A decentralized organization of spe- 

cialized project teams responsible for assignments from concept to 

delivery...and backed up by excellent research, service, and ia eee production facil- 

ities. For your computer requirements, call on the company ' 

of diversification in computer technology is unsurpassed. } 
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COMPUTRON
ICS 

; (KOM-PU-TRON-IKS), n. The science of making electronic computers 

produce. 

" COMPUTRONICS, INC. n. An organization of programmer-engineers, ex- 

? , perienced in the selection, analysis, management, installation, programming 

*.~and maintenance of electronic data processing systems. 

i Fhe COMPUTRONICS view is that computers are no better than the men 

behind them. The competence, efficiency, and reliability of experienced people 

is what COMPUTRONICS brings to its clients in 

= ADVISING them in the choice of EDP systems 

® DEVELOPING automatic methods and procedures 

= DESIGNING computer utility systems 

PERFORMING mathematical and logical programming 

The staff of COMPUTRONICS, programmers and engineers, make their 
“home” in suburban New Jersey. Located one mile from the George Washing- 

ton Bridge, COMPUTRONICS has ready access to all major computer centers 

of the metropolitan New York-New Jersey area. 

COMPUTRONICS maintains an environment conducive to creative thinking 

and high individual productivity. 

CREATIVE PROGRAMMERS ure invited to submit resumes to our 

Personnel Director 

S we. 
1211 Anderson Avenue, Fort Lee, New Jersey 

Phone WHitney 5-9050 e In New York City, BRyant 9-1278 
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programming notes 
SAMS—CONTROL DATA'S SATELLITE AUTOMONITOR SYSTEM. SAMS is a master 
program designed to be a communication and control network between 
computers and peripheral devices, the computer operator, the programmer, 
and the machine time accountant. 

SAMS normally can run multi-job groups without operator help or 
intervention. However, when an operator assist is required, SAMS will 
request aid via the console typewriter. SAMS is designed to be independent 
of other systems programs such as assemblers, compilers, and debugging 
aids; it provides, instead, "hooks" which make integration of many of these 

subroutines into a sophisticated system relatively simple. 

SAMS is a buffered three-phase automonitor system for maximum machine 
efficiency with minimum operator attention. No tape changes are necessary 

when a Control Data 160 Computer is connected as a satellite to the 
Model 1604 Computer, including even off-line card to tape and tape 
to print operations. 

SAMS provides the computer user with: 

e A means of exchanging information efficiently between the main 
computer and satellite computers; 

e A versatile method of communicating between and monitoring the use of 
the main computer and its peripheral equipments with a minimum of 
programmer responsibility. 

e A coordination program for batching debugging and/or production jobs, 
assemblies with the CODAP assembler, and compilations with ALGOL, 

FORTRAN and other advanced compilers; 

e A means of interrogating and interpreting all interrupts; incidental 
to this is the ability to interrupt one job for another of higher 
priority with subsequent satisfactory completion of all tasks; 

e Routines that load an extensive variety of data card formats, 
including FORTRAN input data; 

e Complete machine accounting with features insuring job runs within 
stipulated time limits and jobs producing reasonable amounts of data. 

Using SAMS, a typical job goes from punched cards onto magnetic tape via 
the Control Data 160 Computer. The information is written on magnetic 

tape mounted on one of the handlers shared by both computers. Control is 
taken automatically by the 1604 Computer when this information is needed, 
and the operation goes through three phases: input translation, 
execution, and output translation. The Satellite Computer controls the 
print out or punches cards from the magnetic tape, or both. In special 
instances the 1604 may take the data directly from the card reader, 

or drive the printer. Work loads between the computers are shared so that 
both are processing concurrently and idle time is minimized. 

conruren owsion oF CONTROL DATA CORPORATION 
501 PARK AVENUE, MINNEAPOLIS 15, MINNESOTA 
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SIN F ea & DATA PROCESSING 

in decided tops re from 

gic and language are in large sert dictated by the characteristics of ALGOL and — 
fice routines. 

and word-oriented, 
the B 5000 operates in binary and alphanumeric modes; a single t of arithmetic: 

on convention 

and 
routines, restored drum ‘It schematically ecording. 

ed priorities; allagates memory and input/output assignments; and maint: 

result, human intervention is: minimized, system efficiency miaximized 

EW ST ANDARDS OF PROGRAM-INDEPENDENT MODULARITY 

Availability of multiple, functionally independent modules provides the B 5000 with excellent _ 
system flexibility and expansibility. The system may include one or two independent proc- _ 

; up to eight core memory modules with a total capacity of 32,768 48-bit words; 
er two fest-ecceis ; storage drums, each with a capacity of 32,768 words. Up 

four independent input/ channels control a maximum of 26 input/output 
‘including up to 16 standard-format magnetic tape units. sedition input/output 

_ include card punch and reader, two types of printer, plotter and keyboard. 

Y STANDARDS OF EFFECTIVE MULTI- AND PARALLEL PROCES 
The Program Independent Modularity of the B 5000, combined with 

scheduling and control features of the Master Control Program, permits maltose 

Processor provides true parallel processing ability. 

NEW STANDARDS OF SYSTEM COMMUNICATION aa . 
‘The new B 5000 permits simultaneous. on-line/off-line peration. tenting apletely 

a flexible communication” among all of its units. A central processor communicates with , . 

NEW STANDARDS OF THROUGH-PUT PER DOLLAR ge ee 
"All ‘of these B 5000. ta provide gn important new of through- 

- put—the maximum amount of work in the shortest possible time, using the wed come. 
The result is large-scale performance in the medium-price range. 

» B 5000, call our nearby office. Or write for «copy of “The 

1s Corporation 

# 

The new Burroughs B 5000 Information Processi 4 

STANDARDS OF PROGRAMMING EFFICIENCY & 

ion of corhmon-language source pro- 
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Introduction to 

Bendix Computer Division 

4 GIVES YOU DOWN-TO-EARTH 
x 

of ne age’ ‘ standards for cal 

ease of use, power and efficiency. Designed the 0.90 

"SPACE is complemented by nume r system, ess 
anced equipment features. Here are the auto- 

nming. Allows the prog to maintain direct tes 

control over all G-20 operations. Provides the éfficiency of machine language program: eq 

—an Algebraic Compiler based on the Rotation of ALGOL, Easy. -. 

: - probiems in natu nathematical 

EXECUTIVE provides automatic program scheduling — hi 

maximum-stficiency in paraiel processing and utilization of components. 

? for how SPACE... with outstanding equipment capabilities... m 

has put the G-20 in a class by itself. Investigate today. For your copy of H 



Design changes double power of Honeywell 400 

Honeywell’s EDP Division has greatly broadened the appli- 

cation of Honeywell 400— and extended the benefits of 

electronic data processing to more companies — by incor- 

porating into this System a number of outstanding new 

features. These new developments, a result of Honeywell’s 

continuous research, have further enhanced the pre-eminence 

of Honeywell 400 in its class. And, except for the new 

optional features, there has been no increase in cost. 

Internal speed jumps — The internal speed of the Hon- 
eywell 400 is now approximately 10,000 three-address opera- 

tions per second—the equivalent of 20,000 one-address 

operations. Multiplication is about twice as fast as before, 

and division about four times as fast. Multiply time for a six 

non-zero digit multiplier is 1.9 milliseconds. Division times 

range from 1.6 to 8.6 milliseconds. 

FACT business compiler available — Now, in addition 

to the EASY assembly program, the FACT compiler is avail- 

able with Honeywell 400. FACT, a widely acclaimed, highly 

efficient automatic programming system, is unique in that it 

can be applied to all typical functions of business data proc- 

essing with ease and uniformity. This includes input editing, 

sorting, processing of variable-length records, and report 

writing. 

New independent console — Included in the basic sys- 
tem price of $8,660 a month is a new independent console 

equipped with a keyboard, printer, and breakpoint switches. 

This new console enables Honeywell 400 operators to com- 

municate more easily with the System. 

Optional off-line printing — Now organizations such as 
public utilities and insurance companies can print bills 

or premium notices in huge volume without attenuating 

the important processing work going on inside their Honey- 
well 400. 

An off-line printing configuration consisting of a printer, 

high-speed magnetic tape unit, and electronic control equip- 

ment is now available at a rental of $3,500 per month. 

More tape drives may be connected — The maximum 
number of magnetic tape units which may be used with the 

Honeywell 400 has been increased from six to eight. (Basic 

system includes four tape units.) 

Expansion now easy, economical — By vastly increas- 
ing the processing power without increasing the price, and 

by making new optional equipment available, the new 

Honeywell 400 gives users power to spare for the years of 

growth ahead. It also makes easy and economical the possible 

future jump to Honeywell 800, the most powerful of all 

computers in the Honeywell family. 

Internal speed increased to 10,000 three-address operations a second; new independent 
console, FACT business compiler, optional off-line printing, more optional tape drives. 

The outstanding performance of Honeywell 400 in the 

areas of storage and high-speed manipulation of large vol- 

umes of data make it exceptionally efficient at sorting and 
file maintenance. 

SUMMARY OF KEY FEATURES 

Basic package: Includes central processor, four high- 

speed magnetic tape units, console and console printer, high- 
speed printer and card reader. 

Price of basic package: Monthly rental — $8,660 per 

month. Price — $390,000. 

Options: Various input-output devices including off-line 

printing, up to four additional tape units, card punch 

(100 or 250 cards per minute), paper tape input and output 

units. 

EQUIPMENT SPECIFICATIONS 
CENTRAL PROCESSOR: 

Speed 10,000 (approx.) 3-address operations per second. 
Memory 1,024 words of core memory (approx. 10,000 

characters). 
Checking Internal parity checking. 
Features Simultaneous read-write, special automatic editing 

provisions, high-speed sorting ability. 
Options Multiply-divide, print storage for simultaneity with 

other operations, additional memory. 
MAGNETIC TAPES: 

Speed 96,000 decimal digits per second. 
Features Identical to Honeywell 800 tape units. 

Orthotronic Control (automatic error detection and 
correction). 

PRINTER: 
Speed 900 lines per minute. 
Horizontal 
span 120 columnar positions. 

Features Up to 10 clean carbons, rugged construction, fully 
checked. 

CARD READER: 
Speed 650 cards per minute. 
Feature Fully checked. 

CONSOLE: 
Features Printer and keyboard for both input and output, 

breakpoint switches. 

AUTOMATIC PROGRAMMING AIDS: 
EASY Assembly Program. 
FACT Business Compiler. 

If you have any questions about this new and more powerful 

Honeywell 400, just write Honeywell EDP, Wellesley Hills 

81, Mass. Or Honeywell Controls Limited, Toronto 17, 

Ontario. 

Honeywell 
Dat. Procersing 
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These two familiar Boolean equations (known as DeMorgan's Laws) reduce 

to a single statement in a new logical algebra, called Majority Decision 

Logic. This new threshold type algebra has been discovered and formulated 

in Remington Rand Univac’s Mathematic and Logic Research Department. 

Univac now has a number of opportunities for participation in exceptionally 
interesting projects which offer both professional and personal reward. These 

positions are highly significant in their potential for advancement, and 

experienced and capable people are urged to investigate them immediately. 

SAINT PAUL, MINN. 

LOGICAL SYSTEMS ANALYSTS. | diat ings for Senior 
Analysts with computer engineering or mathematical backgrounds. 
These permanent positions involve creative work in the planning 
and design of information processing systems, logical design, pro- 
gramming research and development. Applicants should have graduate 
degree in Engineering, Physics or Mathematics, plus several years 
of data processing experience. 

COMPUTER APPLICATIONS ANALYSTS. Engineering, Mathematics or 
Physics degree with experience in the use of large scale digital 
computers in real-time control systems with emphasis on timing and 
control studies, methods of handling data and compiler development. 

MILITARY SYSTEMS ANALYSTS. Engineering, Mathematics or Physics 
degree with experience in p and sile guidance systems 

involving digital control, digital conversion, radar and communications 
information processing and input-output equipment. 

COMPUTER PROGRAMMERS. College degree and one year or more 
of experience in programming large scale digital computers. These 
positions offer experienced programmers an opportunity to immedi- 
ately assume higher level responsibilities and increase their profes- 
sional status. 

COMPUTER LOGICAL DESIGNERS. Engineering, Mathematics, or 
Physics degree with experience in the logical design of data process- 
ing equipment. 

ENGINEER WRITERS & EDITORS. Engineering or Science degree 
with experience in the preparation of operations or maintenance 
manuals for data processing equipment. 

For the above positions in our St. Paul, Minnesota laboratories, send resume of experience and 

education to: R. K. PATTERSON, Remington Rand Univac, Univac Park, St. Paul, Minnesota 

SAN DIEGO, CALIF. 

COMPUTER PROGRAMMERS. To create, develop and improve 
programs in the solution of complex systems problems. Should have 
minimum of one year experience in programming large scale digital 
computers. Applicants for Associate Programming positions should 
have degree with course work in mathematics and calculus. 

MILITARY SYSTEMS ANALYSTS. To design and evaluate complex 
systems which include digital computers, input and output equipment, 

display devices and ications links. requirements 
include BS degree with two years’ systems Pann experience. 

SYSTEMS TEST & EVALUATION ENGINEERS. Supervisory or staff 
experience in the testing or evaluation of a large scale military 
system. Experience should include test design, data extraction and 
reduction, debugging of equipment and the integration of equipment 
into a system. 

The above positions are now available at Remington Rand Univac in San Diego. Send resume of experience 

and education to; WILLIAM LOWE, Remington Rand Univac, P.O. Box 6068, San Diego 6, California 

Remington. Fland Univac. 
DIVISION OF SPERRY RAND CORPORATION, 

There are also immediate openings in all areas of digital computer 
development at our other laboratories. Inquiries should be addressed to: 

A& 

F. E. NAGLE D. CLAVELOUX 
Remington Rand oes Remington Rand Univac 
1900 West Alleghe Wilson Avenue 
Philadelphia 29, Pa. South Norwalk, Conn. 
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AN INVITATION 

TO DELEGATES ATTENDING THE IRE CONVENTION 

IN NEW YORK CITY 

The tremendous expansion now in progress at Philco has created a number 

of immediate openings within our marketing organization. 

This growth is the result of the widespread acceptance of the Philco 2000. 

It offers experienced computer personnel with strong backgrounds unique 

opportunities to build rewarding careers with the country’s leading computer 

manufacturer. 

Openings are currently available in: 

Sales Field Engineering 

Programming Technical Writing 

Customer Service Educational Specialists 

Systems Analysis 

Successful candidates will be assigned to our headquarters staff or to one 

of our strategically located branch offices throughout the United States. 

There is opportunity for men with management potential and interest to 

advance to supervisory responsibility. Proven marketing procedures and 

policies assure permanency and superior earnings. 

You are invited to investigate these opportunities and 

also openings in our engineering departments in com- 

plete confidence while you are in New York City at the 

convention. Contact Mr. John Felos, Professional Em- 

ployment Manager at 

PLaza 3-0806 

or write to Philco, Computer Division, Willow Grove, 

Pennsylvania. 

PHILCO 
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OPPORTUNITIES AT THE OUTER EDGE OF COMPUTER SCIENCE... 

PERCEPTION” 

00000000000000001 11111000 
0000000000000111111111111 
0000000001111111100000111 
0000001111111100000000011 
0000011111100000000000011 
00001111100000000000001 11 
001111000000000000001)111 
01110000000000000001 11110 
1110000000000000001111100 
11100000000000001 11111000 
1110000000000001 111111000 
1111000000000! 11111100000 
1111111111111111111000000 
0011111111111111100000000 

0001111000111111000000000 

000000000001 1 | 10000000000 

0000000001 111 110000000000 
000000001 1111100000000000 

0000000) 11111000000000000 

000000! 111110000000000000 
000001 1111110000000000000 
0000011111100009000000000 
0000111111000003000000000 
000001 11100900000000000000 
000001 1110000000000000000 

Studies in pattern and character recognition by com- 

puters, from theoretical conception through successful 

operation, are an intrinsic part of a long-term program 

recently initiated by the General Motors Research Labo- 

ratories. This major research and development effort is 

aimed at extending the sensor, problem-solving, and 

motor capabilities of computers. 

MATHEMATICIANS, ENGINEERS, PHYSICISTS interested in contribut- 

ing to this advanced work at the outer edges of computer 

science are invited to explore the many opportunities in 

our growing computer staff. 

Immediate career openings, including senior positions, 

exist for qualified personnel in these areas: PATTERN AND 
CHARACTER RECOGNITION, NUMERICAL ANALYSIS, PROBLEM ORIENTED 

LANGUAGES, NUMERICAL CONTROL, and PROGRAMMING SYSTEMS. 

As a member of our Laboratories’ staff, you enjoy stimu- 

lating association with professional personnel in diverse 

scientific and engineering fields, new and ample computer 

facilities (soon to include the IBM 7090), a comfortable 

campus-like working atmosphere, outstanding fringe 

benefits, and competitive salaries commensurate with 
background and experience. 

%* PERCEPTION. Jllustrated is a computer interpretation on a 

25 x 25 matrix of a hand-printed 9 enlarged from quarter- 

inch size. Ii is part of an experimental alphanumeric recog- 

nition technique . .. a straight-forward bit matching pro- 

cedure using statistically generated master patterns as masks. 

Up to 85% of the data generated by optical scanning has 

been recognized at a rate of two characters per second using 

an IBM 704. Questions being explored: How can this 

technique—or others being devised—be refined for the 7090 

to recognize all significant data? How can recognition rates 

be increased to several hundred characters per second using 

a relatively small memory? 

Home of the General Motors Research Laboratories consists of these eight 
buildings making up part of the 330-acre GM Technical Center. This modern 
campus of technology is located in suburban Warren, 13 miles north of down- 
town Detroit and within easy driving distance of top Michigan and Canadian 
recreational areas. 

If you are experienced in any of the above areas, we invite you to write: 

Mr. J. B. Sparhawk, Personnel Staff 

General Motors Research Laboratories 

Ald 
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will pay you investigate 

Card... a new concept in Computers 

can revolutionize your data 

processing procedures. 

This magnetic card is the heart of the National 315 a reel of magnetic tape. Up to 16 CRAM files can be 

Card Random Access Memory (CRAM) ...an un- operated on-line with the National 315... providing 

equalled advance in economical magnetic file processing. 88,883,200 alpha-numeric characters . . . an unprece- 

In effect, a reel of magnetic tape—3'4, inches 

wide—has been cut into 256 strips forming ad- 

dressable magnetic cards. A single card is capable 

of storing 21,700 alpha-numeric characters. Each 

card contains seven recording tracks that can be 

addressed electronically by the central processor. 

The 256 cards (5,555,200 alpha-numeric charac- 

ters) are housed in a removable cartridge that 

can be changed in less time than it takes to change 

dented range of random accessible memory. 

This unique system combines all the advantages 

of random and sequential processing . . . elimi- 

nates rewind time... requires fewer files... 

speeds sorting, up-dating, and reporting routines. 

INVESTIGATE THE NATIONAL 315 for eco- 

nomical price performance ¢ For unusual expansi- 

bility ¢ For high-speed, balanced processing * For 

economy of programming ¢ For ease of operation. 

Learn why the National 315 is the most advanced electronic data 
processing system available today. Call your nearby National office, 

or write to Data Processing Systems and Sales, Dayton 9, Ohis. 

THE NATIONAL CASH REGISTER COMPANY « Dayton 9, Ohio 

* TRADE MARK REG. U. S. PAT. OFF. 

MWalional 
ELECTRONIC DATA PROCESSING 

1039 OFFICES IN 121 COUNTRIES ...77 YEARS OF HELPING BUSINESS SAVE MONEY ADDING MACHINES «CASH REGISTERS 
ACCOUNTING MACHINES «NCR PAPER 
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Letters to the Editor 
An Open Letter to Bob Bemer 

Dear Mr. Bemer: 
As far back as Fall of 1958 I recall your mentioning that if 

ALGO. were not developed as rapidly as possible, ForTRAN 

would become a standard in the industry by default. At that 

time, just as I was preparing a Forrran compiler for the 

Datatron 205, several others were preparing similar compilers 

for various other machines. Even today Fortran is being written 

for several machines, and Philco recently announced a compiler 

for their machine which will accept Forrran as a compatible 

language. 

Ago has been with us in spirit for some time now, but that’s 

about all. There are a few exceptions but none of any significance. 

Could it be that the compiler builders have forgotten that the 

rest of the industry is still writing in Forrran or some less 

sophisticated technique, and that the amount of work being 

done this way increases every day? Also, if we wait much longer 

for ALGoL, whatever standardization effects it once offered will 

be completely lost as others follow the recently announced 

policy of General Electric in creating or attempting to create 

their own versions of a super, general compiler. At the 1959 

ACM National Meeting and again at the 1960 Western Joint 

Computer Conference, you indicated that IBM has both ALGou 

58 and Axcou 60 running. If it is the feeling of IBM that they 

do not wish to be accused of dominating the industry in the 

selection of a new “standard” and therefore they will wait for 

the ACM or someone else to make this selection, then in my 

opinion it is the wrong attitude for them to take. As the largest 

manufacturer with the most machines in the field and therefore 

the most users, and also the most successful compiler builders, 

IBM has the right to exert its position. Philco has proven that 

it is reasonable to produce new compilers with the ability to 

accept previous languages so that old programs need not be lost. 

Also the industry has shown that it needs the strong leadership 

that IBM can provide in this area, for without this leadership a 

select few fiddle while the industry burns! 

The articles published in the ACM Communications and other 

places are sometimes of academic value, but they do nothing to 

alleviate the urgent need which exists for a more sophisticated 

compiler than Forrran. Let the compiler builders argue over 

the desirabilities of the left-to-right scan over the right-to-left 

scan, or the two-operator triple over the two-operand triple, but 

give us ALGoL now. Pick the version which you like the most and 

release it. What the computing public wants to read in the 

Communications is that a new and better compiler is here for 

them to use now. Articles that tell of an insignificant compiler 

that serves a few people at one installation do not make very 

good reading. These compilers are a considerable compromise 

when one considers what they might be today if IBM had con- 

tinued to lead the industry as they had been, two years ago. At 

that time it was generally indicated that the other manufacturers 

were ready to foliow IBM’s lead in standardizing their work. 

It was my impression that IBM would lose its position as leader 

only through the supreme efforts of others and not by suddenly 

coming to a standstill and letting the rest of the world drift by. 

Lets have some action. 

Rene De La Brianpais, President 

Digital Computing Services 

P.O. Box 13 

Pinole, California 

Al2 

Re: Rene De La Briandais’ Letter on FORTRAN 

Dear Editor: 

Although Rene has some well-taken points in his letter, he 

has not emphasized some of the other sides of this very complex 

problem. I should like to point out some of these other facets to 

help the membership gain insight into an often confused situation. 

1. Rene implies throughout his letter that there has been no 

progress made in either use or capacity of production algebraic 

compilers since the 1956 introduction of Forrran. This is not so. 

Both the Fortran language and compiler have been constantly 

revised. Diagnostic editing and separate assembly program 

facilities have been added. Although Anco. is admittedly a 

superior language (it should be, for IBM’s own Forrran and 

experimental languages made heavy contributions), ForTRAN is 

the present workhorse and is already operative in a large number 

of installations and understood by thousands of people. It would 

be unwise to give the user language elegance and take away 

productivity and efficiency. 

2. Under present circumstances it is difficult for ALGoL to offer 

the standardization effects Rene mentions. Two major versions 

of ALGOL exist—1958 and 1960. Both of these have been chosen 
as bases for various processors and the confusion is further com- 

pounded by a number of dialects. I cannot agree that ALGoL 

in its present form can be a standard as long as Joe Wegstein 

maintains his ACM Committee on Ateot Maintenance and 

Changes. 

3. For some of the same reasons, I see difficulties that prevent 

Fortran from becoming an industry standard. 

4. How refreshing for Rene to ask that IBM exert its position! 

I remember the time when the common cry was the other way 

around. We are past the time of unilateral decisions in data 

processing standards. As you know, the X3 Sectional Committee 

of the American Standards Association is now the prime focal 

point for this problem. We realize that the user wishes to have a 

part in the formulation of standards as well as the supplier. 

Since we do not know what the standard algebraic, or perhaps 

combined scientific-business, language will be, we are attempting 

to invest our programming talent most efficiently by creating 

highly generalized processors with facilities to generate trans- 

lators from language definition. 

5. Rene asks us to give him ALGou now in place of Forrran. 

Does he wish to do without the input-output facilities and operat- 

ing system of Forrran? I think he places an undue emphasis 

upon the procedure language and ignores all the fine advances 

IBM and other companies have made in the production of such 

vital programming tools as input-output control systems, operat- 

ing systems, sort and merge generators, report and file main- 

tenance generators, diagnostic routines, and even generalized 

applications. If IBM has not released a series of ALGOL processors 

for its various machines, it is perhaps because it’s our policy 

to make progress in large, discrete jumps. There is more to a 

processor than the language. We are constantly in search of new 

production methods. We realize that we cannot simply use n 

times as many programmers for the new machines that will be 

n times faster. We are quite aware of experimental new tech- 

niques, many of which have been developed at universities. But 

we must maintain high production standards for the customer 

and this involves time. Let us remember that the principles for 

achieving atomic power were developed in 1938 but the practical 

production power stations did not come for another 20 years. 

(L6) 
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When there exists a language fairly safe from arbitrary change 

and when both the language and processors offer enough further 

advantages to customers to offset the costs of re-education, 

programming modification, and general dislocation—then we will 

issue a new system with which the user may choose to supplant 
FortTrRAN. 

6. I hope the articles I have published in the Communications 

have stimulated interest and thought among the production 

programmers in this country. Hundreds of compiler programmers 

cannot be converted overnight to the latest symbol manipulation 

techniques of the universities without disrupting production. If 

production is disrupted there will be hundreds of Letters to the 

Editor about broken promises. 

7. Despite the escape clause of the “reference language”, 
ALGor will not really be usable until new input-output equipment 

exists which will handle the character set directly. This area is 

under experimental investigation, and the production of ac- 

ceptable new hardware takes considerable time. 

8. Rene asks both that IBM provide “strong leadership” and 

also “exert its position” as a right. Such a dual role is impossible. 

I suggest that he read the American Standards Association 

Document PR27, which describes the operating methods by 

which standards are achieved. He will find that standards are 

voluntary and only have force when embodied in specific law. 

Furthermore, to become standards they must have the approval 

of users, manufacturers and general interest groups. 

R. W. Bemer 

Word Inversion 

Dear Editor: ‘ 

The method I described for word inversion on the IBM 709 

(Communications, December 1960, page 658) suffered from some 

“inverted thinking” on my part. The following paragraph cor- 

rects the description of the CAQ table used and should replace 

the last paragraph of my original contribution: 

The appropriate octal word for the ith table value is n = 

XX0000000000, where XX represents the inverse of 7 as defined by 

Price in Method 1. 

Paut E. Des JarDINs 

Aero-Space Laboratories 

Missile Division 

Downey, California 

Round-Off 

Dear Editor: 

The letter by Roland Silver on the subject of round-off pub- 

lished in the December 1960 issue of the Communications prompts 

me to point out that the Bendix G-20 computer contains a 

hardware round-off rule essentially the same as Silver’s method 

number 3. The G-20 General Reference Manual states: 

‘‘Round-off where called for is always accomplished as follows: 
if the discarded portion is less than one half, it is ignored; if it is 

greater than one half, the least significant digit saved is increased 

to the next higher unit; if it is exactly one half, the last digit 

saved is rounded to the nearer odd value. This is analogous to 

the rule in decimal arithmetic which rounds to the nearer even 

digit. Its purpose is to eliminate bias and to reduce ‘‘noise’’ in 

the case of repeated rounding of the same number.”’ 

C. A. Prrer, Manager 

Applied Mathematics 

Bendix Computer Division 

Los Angeles 45, California 

(L7) 

On the Calculation of Interest 

Dear Editor: 

I have read the note by Ingerman, on the Calculation of 

Interest, in the October number of the Communications of the 

ACM. This contains an algorithm which appears not to be in 

standard Atcot 60. In particular: 

(i) there are no specifications corresponding to the formal 

parameters; 

(ii) the first “begin” should follow the procedure declaration; 

(iii) semi-colons at the ends of the printed lines have been 

omitted; 

(iv) asterisks have been used instead of multiplication signs; 

(v) there seems to be an error in an “‘if’’ statement near the end: 
if p + ib then 

if T, > a, then 

begin Tip = Tip + tT, b, 

T, : b, end 

Should, I think, read: 
if p ~ ib then 

begin if T, > a, then 

begin Tin := Tin + Tp — bp; 
T, := bp end end 

(vi) there are two misprints: in one place “to 1” is printed for 

“tol” and in another “then” should be in bold-face type. 

You are almost certainly aware of these points, and you may 

well have commented on them in a more recent issue of the 

Communications, which I have not yet received. However, my 

point is that I feel that algorithms appearing within papers 

should follow the same excellent standards of the Algorithms 

Department. F. G. Duncan 

The English Electric Company Limited 

Northwest Computing Association 

Dear Editor: 

With reference to C. M. Sidlo’s letter in the December issue 

concerning computing groups, users’ and otherwise, I should 

like to state, briefly, the raison d’étre and aims of the Northwest 

Computing Association which he cites in his letter. 

The Association is open for membership to anyone who wishes 

to join, and attempts to cater for all types of computer persons. 

A meeting is held in the Seattle area once a month at which a 

speaker or speakers deal with some aspect of computing, be it 

from the user’s point of view or the vendor’s, scientific or non- 

scientific. It also holds a one-day conference in the spring at 

which most of the speakers are from the northwest, and a two-day 

conference in the summer to which speakers and delegates are 

attracted from all over the United States and Canada, and at 

which vendors display their wares. Missionary work is also con- 

ducted, with zeal, amongst high schools and junior colleges. 

The object of these exercises is to provide a forum for the 

interchange of ideas and information amongst computer people 

living in a remote and inaccessible area—a professional surrogate. 

The local definition of a professional programmer is he who, 

having discovered the existence of ACM, Atcou and creeping 

polymorphism, begins to dispatch applications southward to 

the Promised Land. This normally happens two years after he 

was hired as a greenhorn and when he is beginning to deliver 

the goods. The Columbia River is a semi-permeable membrane 

and the N.C.A. was inaugurated to reduce the osmotic pressure. 

This in no way supplants users’ organizations, and I see no 

indication of any demise of SHARE or Use. Rather, N.C.A. acts 

as a focal point for general discussion by people with varying 

backgrounds, interests and machines—an adjunct to the users’ 

organizations. Norman Sanpers, President 

Northwest Computing Asscciation 

Box 838, Seahurst, Wash. 
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WHAT NEXT .::: \ 

ADVANCED PROGRAMMING 

$10,000-$20 ,000 

Our client, a top company in the data processing field, has immediate openings for creative minded programmers—pro- 
fessionals who wish to participate in advancing the state of the art in a stimulating atmosphere. Permanent assignments 

exist in prime locations—East, Los Angeles, Midwest. 

ASSIGNMENTS IN: CURRENT PROJECTS: 

Advanced Programming Techniques Intelligence 
Applied Research Command & Control Systems 
Analytical Techniques Administrative & Logistic Systems 

Operational Programming Support Space Systems 
to study groups Air Traffic Control 

Indexing, Storage & Retrieval Anti-submarine Warfare 

Communications Systems 
Weapons Systems 

QUALIFICATIONS: 

Candidates must be strong technically, but primarily interested in systems appli- 
cations, as the project areas involve a great deal more than just computers or hard- 
ware. Specifically, applicants must possess college degrees plus a minimum of three 
years of sophisticated large scale programming experience with commercial or 

military systems orientation. 

Please submit detailed resume including salary information. 

All inquiries will be answered promptly and treated confidentially. 

HALBRECHT ASSOCIATES, INC. 

332 SOUTH MICHIGAN AVENUE, ° CHICAGO 4, ILLINOIS, * HArrison 7—2876 

576 Fifth Avenue 1174914 Wilshire Bivd. 

New York 36, New York Los Angeles 25, California 



General Chairman 

Wa F. Bauer 

Thompson Ramo Wooldridge 

Vice Chairman 

Kerrn UNCAPHER 

Rand Corporation 

Conference Administrator 

Rosert Rector 

Space Technology Laboratories 

Program Committee 

Corneius Leontpes Chairman 

UCLA 

Smit RuHMAN 

Packard Bell Computer 

Joun D. MappEen 

System Development Corp. 

PauL ARMER 

Rand Corp. 

Arrangements Chairmen: 

Publications 

GLENN MorGan 

IBM, Los Angeles 

Hotel 

Dosprusky 

System Development Corp. 

Finance 

S. SPEER 

Norden Div., United Aircraft 

Public Relations 

Santo LANZAROTTA 

F. D. Thompson Publications 

Registration 

Marvin Howarp 

Thompson Ramo Wooldridge 

Exhibits 

R. H. 

Thompson Ramo Wooldridge 

Printing 

L. C. Hospss 

Aeronutronic Div., Ford Motor Co. 

Trips 

Jor, HERBST 

Ampex Computer Products 

Women’s Activities 

PuHyYLus HuGGINs 

Bendix Computer Div. 

1961 
WESTERN JOINT COMPUTER CCNFERENCE 

May 9, 10, 11 

Ambassador Hotel 

Los Angeles, California 

Sponsoring Societies 

American Institute of Electrical Engineers 

Association for Computing Machinery 
Institute of Radio Engineers 

Theme: EXTENDING MAN'S INTELLECT 

Session 

10:30 am-Noon I 

2:00 pm-5:15 pm_ II-A 

6:00 pm-7:30 pm 

9:00 am-Noon III-A 

Noon-1:45 pm IV 

2:00 pm-5:15 pm V-A 

VI-A 

V-B 

V-C 

9:00 am-12:15 pm VII-A 

VII-B 

VII-C 

2:00 pm-5:15 VIII-A 

VIII-B 

VIIL-C 

Tuesday, May 9 

Opening Session 

Thomas J. Watson, Jr., Speaker 

Digital Simulation 

Microsystem Electronics 

Conference Cocktail Party 

Wednesday, May 10 

Modeling Human Mental Processes 

Recent Advances in Computer Cir- 

cuits 

Conference Luncheon 

Simon Ramo, Speaker 

Information Retrieval 

Large Computer Systems 

Automata Theory and Neural 

Models 

New Hybrid Analog-Digital Tech- 

niques 

Thursday, May Il 

Automatic Programming 

Memory Devices and Components 

Applied Analog Techniques 

Pattern Recognition 

Computers in Control 

The ‘‘Human”’ Side of Analog Sys- 

tems 

TECHNICAL SESSIONS 

Room 

Embassy 

Embassy 

Venetian 

Embassy 

Embassy 

Coconut Grove 

Embassy 

Embassy 

Venetian 

Colonial 

Embassy 

Venetian 

Coconut Grove 

Embassy 

Venetian 

Coconut Grove 



WJICC SPECIAL EVENTS include tours of System Development Corporation’s Q7 

(SAGE) system, and the automated teaching project (using a Bendix G15); Space Technology 

Laboratories’ digital computer center and the physics research laboratory; Western Data Pro- 

cessing Center on the UCLA campus; and Ampex Computer Products Co., manufacture, 

test and installation of magnetic core memory devices. 

{List of Exhibitors is given on pages 162-163.] 

SPACE TECHNOLOGY LABORATORIES DIGITAL 
COMPUTER CENTER 

WESTERN _DATA PROCESSING CENTER 

whose heart is the computer room, wes recently dedicated at 

the University of California at Los Angeles for specializing 

in complicated busi g t problems. Shown 

against a background of the 709 computer, most powerful 

commercial electronic computer manufactured by IBM, are 

Dean Neil H. Jacoby of the UCLA Graduate School of 

Business Administration (left) and Dr. George W. Brown, 

director of the Center. IBM is giving use of the $3,500,000 

computer without charge to UCLA and 44 participating 

colleges and universities in the 11 western states and Hawaii. 

AUTOMATED TEACHING AID 

Displayed at the System Development Corporation, of Santa 

Monica, will be its own developed computer-based teaching 

machine. Under the central control of a Bendix G-15 computer 

the machine produces a multiple choice question on the screen. 

In response, the student pushes the appropriate answer key 

on the electric typewriter. If the answer is correct, the student 

proceeds to the next problem. If the answer is wrong a 

r dial questi ppears. Like a private tutor, the machine 

automatically “senses” whether or not the student has grasped 

the subject matter and what r dial work is ded 
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WESTERN JOINT COMPUTER CONFERENCE 
Los Angeles, California 

May 9-11, 1961 

Program 

Tuesday, May 9 

1. Opening Session 10:30 A.M. 

Embassy 

Keynote Address: 

Thomas J. Watson, Jr., IBM 

I-A. Digital Simulation 2:00 P.M. 

Embassy 

II-B. Microsystem Electronics 

Session Chairman: 

H. H. Harman, System Development Corp. 

. “Simulation: A Survey’—H. H. Harman, System 

Development Corp. 

. “Computers and Management Games’’—J. M. Kibbee, 

Remington Rand Univac 

. “Simulation of Airborne Anti-Submarine Systems” 

—T. Guinn, Douglas Aircraft Co. 

. “An On-Line Management System Using English 

Language”’—A. Vazsonyi, Thompson Ramo Wool- 

dridge 

. “Application of Digital Simulation Techniques to 

Highway Design Problems’’—A. Glickstein, 8. L. Levy, 

Midwest Research Institute 

. “The Use of Manned Simulation in the Design of an 

Operational Control System”—M. A. Geisler, W. A. 

Steger, RAND Corp. 

2:00 P.M. 

Venetian 

Session Chairman: 

R. Kupuicu, General Motors Corp. 

. “The Present Status of Microsystem Electronics’”— 

Peter B. Myers, Semiconductor Products Div., Motor- 

ola 

. “Testing of Micrologic Elements”—Richard Anderson, 

Fairchild Semiconductor Corp. 

. “Interconnection Techniques for Semiconductor Net- 

works”—J. 8. Kilby, Texas Instruments 

. “Mierocireuit Interconnection Problems’”—George An- 

derson, Charles Walant and Gerald Selvin, Sylvania 

Electronic Systems 

. “Microsystem Computer Techniques’”—E. Luedicke 

and A. Medwin, Radio Corporation of America 

Conference Cocktail Party 6:00 P.M. 

Embassy 

Ill-A. Modeling Human Mental 

III-B. Recent Advances in Computer 

IV. Conference Luncheon 

Wednesday May 10 —A.M. 

9:00 A.M. 

Processes Embassy 

Session Chairman: 

H. A. Simon, The RAND Corp. 

. “Introduction: Modeling Human Mental Processes”— 

H. A. Simon, The RAND Corp. 

. “The Simulation of Verbal Learning Behavior’—E. 

Feigenbaum, University of California 

. “The Simulation of Behavior in the Binary Choice 

Experiment”—J. Feldman, University of California 

. “Programming a Model of Human Concept Formula- 

tion” —C. I. Hobland and E. B. Hunt, Yale University 

9:00 A.M. 
Circuits 

Session Chairman: 

C. T. Leonpes, UCLA 

. “Parallelism in Computer Organization Random Num- 

ber Generation in the Sixth Plus Variable Computer 

System’—M. Aoki and G. Estrin, UCLA, and T. 

Tang, National Cash Register 

. “The CELLSCAN System—A Leucocyte Pattern 

Analyzer’’—Kendall Treston, Jr., Perkin-Elmer Corp. 

. “Application of Computers to Circuit Design for 

UNIVAC LARC”—N. 8. Prywes, H. Lukoff and G. 

Kaskey, Remington-Rand Univac 

. “Wide Temperature Range Coincident Current Core 

Memories”—R. 8. Weisz and N. Rosenberg, Ampex 

Computer Products Co. 

. “Tunnel Diode Storage Using Current Sensing”— 

E. R. Beck, D. A. Savitt and A. E. Whiteside, Research 

Laboratories Div., Bendix Corp. 

. “Tunnel Diode Balanced Pair Circuit as a Building 

Block for High-Speed Computers’”—W. E. Barnette, 

G. A. Brown, 8. Fiarnan, H. 8. Miller and R. A. 

Powlus, RCA Laboratories 

12:00 N. 

Coconut Grove 

Address 

“Future Applications of Electronic Intelligence” 

Simon Ramo, Thompson Ramo Wooldridge 

Communications of the ACM 133 

AS 

2 

2 it 

5 

- 

2 

i 

> > 



Wednesday, May 10 —P.M. 

V-A. Information Retrieval 2:00 P.M. 

Embassy 

Session Chairman: 

Don R. Swanson, Thompson Ramo Wooldridge 

1. “Information Retrieval: State of the Art’—Don R. 

Swanson, Thompson Ramo Wooldridge. 

2. “A Systems Approach to Scientific Communication”— 

M. M. Kessler, Lincoln Laboratory, M. I. T. 

3. “A Screening Method for Large Information Retrieval 

Systems’’— Robert T. Moore, Princeton University and 

The National Bureau of Standards 

V-B. Automata Theory and Neural 2:00 P.M. 

Models Venetian 

Session Chairman: 

Perer M. Ketty, Aeronutronic Div., Ford Motor Co. 

1. “What is an Intelligent Machine?”—W. Ross Ashby, 

Visiting Research Professor, University of Illinois 

2. “Automata Theory and Neural Models: A Survey”— 

Peter M. Kelly, Aeronutronic 

3. “Physiology of Automata’’—Murray L. Babcock, Uni- 

versity of Dlinois 

4. “Analysis of Perceptrons”—H. D. Block, Cornell Uni- 

versity 

V-C. New Hybrid Analog-Digital 2:00 P.M. 

Techniques Colonial 

Session Chairman: 

Granino A. Korn, University of Arizona 

1. “Hybrid Analog-Digital | Computers’—Hermann 

Schmid, Link Div., General Precision 

2. “Optimization of Linear System Dynamic Character- 

istics’ —C. H. Single and E. M. Billinghurst, Berkeley 

Div., Beckman Instruments 

3. “Design and Development of a Sampled-Data Simu- 

lator’ —J. J. Perez, Space Technology Laboratories 

4. “Digital Control Systems for a Repetitive Electronic 

Analog Computer’—-T. Brubaker and H. Eckes, Uni- 

versity of Arizona 

VI-A. Large Computer Systems 3:30 P.M. 

Embassy 

Session Chairman: 

C. W. Apams, Charles W. Adams Associates 

1. “Trends in Design of Large Computer Systems”— 

C. W. Adams, Charles W. Adams Associates 

134 Communications of the ACM 

Thursday, May 11 

VII-A. Automatic Programming Session 9:00 A.M. 

Embassy 

Session Chairman: 

Ascher Opler, Computer Usage Co. 

1. “Current Problems in Automatic Programming”— 

Ascher Opler, Computer Usage Co. 

2. “A First Version of UNCOL’’—T. B. Steel, Jr., System 

Development Corp. 

3. “Method of Combining ALGOL and COBOL’— 

J. E. Semmet, Sylvania Electric Products 

4. “ALGY—An Algebraic Manipulation Program’”— 

M. D. Bernick, E. D. Callender and J. R. Sanford, 

Phileo Corp. 

5. “A New Approach to the Functional Design of a Digital 

Computer”—R. 8. Barton, Computer Consultant 

6. “The JOVIAL Checker’’—Mildred Wilkerson, System 

Development Corp. 

VII-B. Memory Devices and Components 9:00 A.M. 

Venetian 

Session Chairman: 

P. V. Levontan, Space Technology Laboratories 

1. “Factors Affecting Choice of Memory Elements’”— 

Claude F. King, Claude King Associates 

2. “A Nondestructive Readout Film Memory”—Richard 

J. Petschauer and Rodney D. Turnquist, Remington- 

Rand Univac 

3. “A Technique for High Speed Information Transfer in 

Magnetic Films”—J. I. Raffel, A. H. Anderson and T. 

8. Crowther, Lincoln Laboratory, M. I. T. 

4. “The Development of a New Nondestructive Memory 

Element”’—A. W. Vinal, IBM, Federal Systems Div. 

5. “A High Speed Metastable Memory Element and Pulse 

Delay Line’—Lewis C. Clapp, Sylvania Electronics 

Systems 

VII-C. Applied Analog Techniques 9:00 A.M. 

Coconut Grove 

Session Chairman: 

R. R. Favreau, Electronic Associates 

1. “The Optimization of Radar Designs Using GEESE 

Techniques”—E. L. Berger, General Electric Defense 

System Dept. 

2. “The Spectral Evaluation of Iterative Differential 

Analyzer Integratior Techniques’—Max Gilliland, 

Beckman Instrumeni 

3. “An Iteration Procedure for Model Building and 
Boundary Value Problems”—Walter Brunner, Con- 

sultant to Electronic Associates Princeton Computa- 

tion Center 

4. “Analog Simulation of Underground Water Flow in the 

Los Angeles Coastal Plain’—D. A. Darms, Electronic 

Associates Los Angeles Computation Center 



Thursday, May 11 —P.M. (cont’d.) 

VIII-A. Pattern Recognition Section 2:00 P.M. 

Embassy 

Session Chairman: 

QO. Lincoln Laboratory, M.1.T. 

1. “Pattern Recognition”—F. C. Frick, Lincoln Labora- 

tory, M.I.T. 

2. “A Self-Organizing Recognition System’—P. M. Kelly 

and J. R. Singer, Aeronutronic Div., Ford Motor Co. 

3. “A Learning Program for Pattern Recognition’’— 

L. Uhr, University of Michigan, and C. Vossler, System 

Development Corp. 

4. “An Experimental Program for the Selection of Dis- 

junctive Hypotheses’”—M. Kochen, I.B.M. 

5. “Time-Analysis of Logical Processes in Man’—N. 

Neisser, Brandeis University 

VIII-B. Computers in Control 2:00 P.M. 

Venetian 

Session Chairman: 

A. J. Rowe, Hughes Aireraft Co. 

1. “Computer-Based Management Control”—A. J. Rowe, 

Hughes Aircraft Co. 

2.“‘Some Comments on Military Control Applications of 

Computers”—W. 8. Melahn and R. E. Olsen, System 

Development Corp. 

3. “American Airlines SABRE Electronic Reservations 

System”—M. N. Perry and W. R. Plugge, American 

Airlines 

4. “Real-Time Management Control at Hughes Aircraft” 

—D. R. Pardee, Hughes Aircraft Co. 

5. “Project Mercury - Command - Control Program 

System’’—B. G. Oldfieid and A. M. Pietrasanta, I.B.M. 

6. “The 465L (SACCS) Computer Application”—P. D. 

Hildebrandt, System Development Corp. 

VILI-C. The “Human” Side of 2:00 P.M. 

Analog Systems Coconut Grove 

Session Chairman: 

Lee Onuincer, Norair 

1. “The Computer Simulation of a Colonial Socio-eco- 

nomic Society”—Warren Dee Howard, General Mo- 

tors Corp. Defense Systems Div. 

2. “X-15 Analog Flight Simulation—Systems Develop- 

ment and Pilot Training’—Norman Cooper, North 

American Aviation 

3. “Analog-Digital Hybrid Computers in Simulation with 

Humans and Hardware’—Owen F. Thomas, U. 8. 

Naval Ordnance Test Station Simulation and Computer 

Center 

4. “The Automatic Determination of Human and Other 

System Parameters”—T. F. Potts, G. N. Ornstein and 

A. B. Clymer, North American Aviation 

To ACM Members and Subscribers: 

Have you received your copy of the January Com- 
munications? If not, please let Mrs. Hollister know— 

14 East 69 Street, New York 21, N. Y. Apparently 

| some of the envelopes were swept away in the snow 
removal process in New York. We regret the mishap. 
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Official Notices 

From the President of ACM— 

The recent ballot on the question of whether or not ACM should join AFIPS brought a resounding 

YES. The returns were: 3378 in favor, 177 against, and 15 invalid ballots. Our Council will now work 

out the details involved in our joining AFIPS. 
Some members have remarked on the difficulty of returning in time for school if they attend the next 

IFIPS (International Federation of Information Processing Societies) Congress currently scheduled to be 
held in September, 1962 in Munich, Germany. I have asked Morris Rubinoff (NJCC Chairman) about 
advancing the date, and he has replied that this will be considered at the next IFIPS council meeting. 

Note that. the International Congress of Mathematicians will be held in Stockholm on August 15-22, 

Morris Rubinoff has suggested the following dates and 

Los Angeles, May, 1961 
San Francisco, May, 1962 

Los Angeles, November, 1963 
San Francisco, November, 1964 

members. 

the Western Joint Computer Conference. 

q February 20, 1961 

} 1962, and that our own National Conference will be held at Syracuse on August 28-31, 1962. 
Relative to the interchanging of the dates for the EJCC and the WJCC, mentioned in my last letter, 

WJCC: EJCC: 

He proposes that the May, 1963 NJCC be held in either Detroit or “‘some other mid-American city”. 
As of January 31st, 4451 persons had paid their 1961 membership dues. This includes 103 student 

If you have ideas about what ACM should be doing, please do not hesitate to write to me or to some 

other Council member. The next Council meeting is scheduled for May 11, 1961 in Los Angeles during 

I have accepted an invitation to lecture to the Shreveport, Louisiana Chapter of ACM in April. 

I hope to see many of you at the WJCC meeting in Los Angeles on May 9, 10, and 11th. 

places for NJCC meetings: 

Washington, D. C., December, 1961 

Philadelphia, December, 1962 
Boston, May, 1964 

New York, May, 1965 

Harry D. Huskey 

CHANGES IN BYLAWS 

The following Bylaw changes were approved by the 
accordance with Article 11 of the ACM Constitution. 

with Section 3 of Article 12 of the ACM Constitution. 

Bylaw 3 Section 2: Replace the first sentence of this bylaw by: 

“Tnstitutional members who are designated by the Council 

as educational institutions shall pay dues of $100 for each 

calendar year of membership. All other institutional mem- 

bers shall pay dues of $500 for each calendar year of member- 

ship.” 

Bylaw 5: Replace the word “Europe” by: “Overseas—all 

countries other than Canada, Mexico and the United 

States’. 

Bylaw 7 Section 1: Replace “Five percent”? by “Two hundred” 
Bylaw 7 Section 2: Add the sentence: “Any member of the 

Association may become a member of any special interest 

group provided he pays the required dues and assessments.” 

Bylaw 8 Section 3: Insert between the Education and Govern- 

ment committees: “The Finance Committee shall assist the 

Treasurer in supervising the financial affairs of the Associa- 

tion. It shall assist in the preparation of the annual budget 

and shall be responsible for making recommendations to 

the Council as to sources of revenue.”’ 

Bylaw 8 Section 3: Delete the responsibilities relative to Special 

Interest Groups from the Committee on Chapters and 

Special Interest Groups. Add to this section: “The Com- 
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Council at its meeting of December 15, 1960, in 
The changes are reported herewith in accordance 

mittee on Special Interest Groups shall disseminate to 

members information useful in the formation of special 

interest groups; shall assist members in the organizing of 

groups and in the writing of bylaws; shall make recom 

mendations to the Council regarding the appropriateness 

of each application for a charter; shall consider the relation- 

ship between the national organization and groups and shall 

make recommendations to the Council; shall encourage 

and assist in increasing communication between groups in 

order that they may help each other in the solution of com- 

mon probiems.” 

Bylaw 8 Section 3: Change the second paragraph of the de- 

scription of the responsibilities of the Users’ Groups Liaison 

Committee to read: 

“It shall make recommendations to appropriate com- 

mittees and when necessary to the Council concerning action 

which the Association should take in order to further its 

aims. Such action might include increasing the communica- 

tions among such groups and devoting portions of the 

national convention to such groups.” 

Bruce 
Secretary 
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ACM BUDGET Communications............. 11,319.50 

The budget below was approved by the Council at its meeting ‘New Computers” i. oe 90.00 

of December 15, 1960. It is published herewith in accordance Proceedings EJCC and 
with Section 5 of Article 6 of the ACM Constitution. —............. te 2,307.50 

30,504.65 
1961 Budget Other Income 

I Sales of member lists and 

Membership Dues ACM conference profit....... 4,011.09 
8,500 at $10.00 $85,000.00 British Computer Society... . 190.55 
1,000 at 5.00 5,000.00 Tames withheld.............. 1,731.14 

20 at 500.00 10,000.00 aco 408 .59 

$100,000.00 Miscellaneous............... 66.21 

(net). 50,000.00 6,837.88 

Sale of publications (subscriptions and 

$180,000.00 
EXPENDITURES 

EXPENDITURE New York Academy of Sciences Ses: 11,721.44 
(Administrative and Operating expenses) 

New York Office New York Office 

Printing and stationery.............. 4,500.00 *Printing, stationery, mail- 

Addressing and mailing.............. 6,000.00 12,115.79 

Cleaning and maintenance........... 600.00 Wiestsielty............:..... 84.14 

$35,100.00 Miscellaneous............... 289.01 
Publications 24,944.45 

Reviews (196 pp of text)............. $13,000.00 Publications i 
Journal (560 pp of text)............. 23,000.00 ¢Computing Reviews......... 8,500.00 

Communications (720 pp of text).... 54,000.00 Journal (Press).............. 15,436.81 NE 

Editorial expenses................... 20,000.00 Communications (Press)..... 46,845.71 + 

Reprinting back issues............... 3,000.00 75.708.02 We 

Printing Vol. I of Reviews........... 4,000.00 Caged 2,949.63 

121,000.00 Other Expenditures 

Aid to Chapters k 5,000.00 President’s office............ 1,000.00 

Transfer to capital equipment depreciation Treasurer’s office............ 100.00 

$180,000.00 Accounts Payable........... 1,179.93 

7,079.54 

January 1, 1960 through December 31, 1960 
Casu Bauance, DeceMBER 31, 1960 

CasH BaLance, JANUARY 1, 1960: 

REcEIPTS: 
Dues 60,042.26 * Includes disbursements by New York Academy of Sciences. 

. 500 f 1 1 b d 

Sale of Publications C. Concorp1, Treasurer 
16,462.15 February 17, 1961 
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Research Summaries 
Computer Languages for Heuristic Processes 

Research Directorate, System Development Corporation, 
Santa Monica, California 

Reported by: Aiko Hormann (November 1960) 

Descriptors: simulation of human learning, com- 

puter system design, design of com- 
puter languages, heuristic program- 
ming 

The applicability of computers to many problem-solving 

situations—chess playing, mathematical proofs, music composi- 

tion, ete.—has been demonstrated. We wish to explore further 
heuristic processes suggested by human problem-solving activity. 

One step toward this goal has been the design of a system named 

Rover. Rover refers both to the simulated computer and the 

information processing language it uses. 

Rover’s memory may be said to have a generalized list struc- 

ture; consider a pair of items A and B which need not be physically. 

adjacent to each other in the memory. An artificial “adjacency” 

is introduced to them by attaching directional “links’’ called 

“up link” and “down link’’ to each item, thus determining either 

that A precedes B or A follows B (and no other item comes in 
between). An extension of this with three or more items to form a 

list and a degenerate case of a list with a single item should be 

clear. 

By forming a list of links when necessary, Rover is able to 

have a multiple-linked item appearing simultaneously in any 

number of distinct lists. (IPL’s also can do this but only in- 

directly.) This feature allows programmers to use a convenient 

“table look-up” technique which is lost in other list type memo- 

ries. This, together with Rover’s flexible language, allows the 

entire pattern of data, both structure and content, to evolve 

during the course of processing. The ability of data to carry its 

own structure and undergo changes during processing is believed 

to be one of the desirable features in synthesizing complex pro- 

cesses. 

Manual simulation of machine learning using the game of 

“gomoku”’ is being performed. Its objectives are to test how 

desirable or undesirable the features of Rover are and to under- 

stand the basic difficulties involved in synthesis of complex pro- 

cessing. Eventually, it may be possible to build a more practical 

and elaborate system for such purposes. 

REFERENCE: 

HorMann, Arko. Introduction to ROVER, an information pro- 

cessor. (SDC Field Note 3487) April 24, 1960. 52 pp. 

Universal Computer-Oriented Language 
Research Directorate, System Development Corporation, 

Santa Monica, California 

Reported by: W. B. Dobrusky and T. B. Steel (November 
1960) 

Descriptors: design of computer languages, transla- 

tion of computer languages 

The basic idea of UNCOL—Universal Computer-Oriented 

Language—is to introduce a language between problem-oriented 

languages, POLs, and machine languages, MLs. This third level 

consists of a single language, UNCOL, which has the character of 

a generalized machine-line language. 

An initial attempt at the development of an UNCOL has been 
along the lines of a formal, mixed language. The imperative 
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elements of the language have the general character of basic 

computer operations: i.e., ADD, MULTIPLY. 
Their precise interpretation is a function of the nature of the 

data. For example, if the data is numeric, ADD has its usual 

meaning; if the data is Boolean, ADD is interpreted as class union. 

The associated referencing scheme is necessarily complex. Refer- 

ences may be arbitrarily delegated to many levels through direct 
addressing and indexing. 

This characteristic is essential for handling some of the more 

exotic POLs. Simple binary-choice type decisions permit trans- 
lators to employ alternate expressions for efficiency. 

The declarative elements of UNCOL are of two kinds: declara- 
tions, or hints to the translator, and data descriptions. The 

declarations provide such information as segmentation points and 

frequency patterns. The data description language is basically a 

metalanguage whose object language is a string language selected 

from an (arbitrary) finite alphabet. 

REFERENCE: 

Sree., T. B., UNCOL, Universal Computer Oriented Language 

Revisited. Datamation 6 (Jan/Feb 1960), 18-20. 

Problem-Oriented Programming Language Struc- 

ture 

Language Structure Group, Development Committee, 
Conference on Data Systems Languages, 

CODASYL 
Reported by: Roy Goldfinger (December 1960) 
Descriptors: language structure, problem-oriented 

languages, machine-independent lan- 
guages, automatic programming, in- 

formation processing, information al- 

gebra 

The Language Structure Group functions within the CopasyL 
activity as a cooperative effort on the part of individuals in- 
terested in the development of problem-oriented, machine-inde- 
pendent programming languages. It has existed since August 

1959, meeting bimonthly as a committee. Its goal is to explore the 

functional requirements of data processing tasks and, if possible, 
to develop a mode of expression for translating them into an 

input language for a class of data processing machines. 

The first results of the Group’s efforts are expressed in draft 
form in an unpublished document entitled ‘An Information 

Algebra’’. The Information Algebra provides both a notation for 

identifying and characterizing the data which undergo processing 

and a technique for expressing the relationships which exist 

among the data. Thus, the algebra provides succinct and rigorous 

terms for the problem analysis which presently finds expression 

only through extensive verbalization. 
The future work of the Language Structure Group will follow 

several parallel paths. The Algebra requires certain extensions in 
order to cope with some of the less orthodox data processing 

problems, and work will continue in that area. Problems of 

implementation will have to be considered also. It is necessary to 

prepare a narrative description of the algebra because the present 

notation is terse and may ve difficult to grasp. Simultaneously, a 

search for equivalent mathematical structures will be made so 

that the specialized notation of the algebra may be replaced by a 

better-known notation and a more highly-developed structure. 
Attention will be given to the definition of macroinstructions, to 

provide a set of verbs for the ultimate language. The subject of 
describing data to the system will have to be gone into as well. 
Finally, the system must be tested on a host of problems to dis- 

cover the difficulties and shortcomings which may arise. 
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Logical Structure of Compilers 
Independent work by Sidney P. Levine, 18 Exeter Street, 

Boston, Massachusetts 

Sydney P. Levine (January 1961) 
compilers, structure of compilers, de- 

sign of computer languages 

Reported by: 
Descriptors: 

The aim of this project is to describe with some generality the 

transformation that maps a computer program written in a con- 

venient non-machine language into a machine language program. 

The work has been undertaken with hopes of finding answers 

to the following questions: 

(1) In terms of ease of compilation, what are the relationships 

between a programming language, the computer on which a given 

program in this language is compiled, and the computer on which 

a given compiled program in this language is run? 

(2) If these relationships are known, is it possible to assign an 

index of ease-of-processability to a proposed statement type of a 

programming language for a given computer? 

(3) Is it possible to take advantage of the structure of the 

program being compiled in order to shorten the compilation 

process? 

At present, partial answers have been found for questions (1) 

and (3). Most of the results have been achieved as byproducts of 

rigorously defining a mixed programming language compiler. A 

mixed programming language is one which has symbolic analogues 

of the machine language instructions within an expandable list of 
instructions. 

An efficient system of compilation for a mixed programming 

language which takes advantage of the structure of the program 

being compiled has been devised. : 
This project was begun while the author was a member of the 

Applied Programming Department of the International Business 

Machines Corporation. He is now on leave of absence from IBM 

at the Massachusetts Institute of Technology. 

REFERENCE: 

LEVINE, 8. P., Specifications for an amorphic compiler. Delivered 

at the meeting of the Association, Milwaukee, Wisconsin, 

August 23-26, 1960. (Reprints available from author) 

Sound Learning: An Application of a Computer to 
Automated Teaching 

Bolt Beranek and Newman Inc., Engineering Psychology 
Department, Cambridge, Mass. 

John A. Swets* (December 1960) 

automated teaching, psycho-acoustic 

laboratory, computer-maintained files, 

simulation of individual tutoring 

Reported by: 

Descriptors: 

The aim is to determine experimentally whether the techniques 

of automated teaching will significantly facilitate learning to 
identify non-verbal sounds. A PDP-1 digital computer has been 
used to realize a flexible teaching machine that permits parametric 
exploration of the important variables in automated teaching. 

The program makes it possible for an experimenter to set up a 
lesson in almost any format, limited primarily by his ingenuity, 

in a matter of minutes. It also makes available a complete record 

of the lesson, and as a routine summarizes the data considered 

particularly relevant. In addition to its control of a lesson, in 

accordance with the experimenter’s instruction and the subject’s 
previous perf rmance, the computer itself generates the sounds 

whose identities are to be learned. Any of a large number of 

sounds, including those corresponding to responses of the subject 
that are not contained in the lesson at hand, can be presented 
with an average access time of 0.2 seconds. This is achieved by 

having the computer produce a digitalized signal and then playing 

the time quantized (40 sec) step function through a digital-to- 

analogue converter. The computer thus simulates the electronic 
apparatus of a psycho-acoustic laboratory as well as an indefinite 

number of teaching machines. A further savings is realized with 

the computer by time sharing between a number of subjects using 

the same lesson format—within the general lesson format, a 

sequence-break system allows several subjects to pursue indepen- 

dent lessons. 

* This work is sponsored by the U. 8. Naval Training Device 
Center, Port Washington, New York. 

CAIN—A Bombing Mission Planning Tool 
Computer Sciences Department, The RAND Corpora- 

tion, Santa Monica, California 
B. A. Batchelder (October 1960) 
computer application, programming, 
bomber simulation 

Reported by: 
Descriptors: 

CaIN is a computer routine designed to adapt a statement of 
sortie requirements to a schedule of bomber and tanker sortie 

Conference Planned on 

Information Retrieval Oriented 
Languages 

The Subcommittee on Information Retrieval of the 

ACM Special Interest Committee on Computer Languages 

is planning a one- or two-day conference on ‘Information 

Retrieval Oriented Languages’ in October. 

So far, no computer language designed especially for 

storage and retrieval applications has received widespread 

publicity. However, a number of languages have been de- 

veloped for searching files, and languages have been de- 

signed for other specific problems. It would be interesting 

to know how many of these languages have been machine 

tested, and to know how many are being used. Are these’ 

languages similar to each other? If not, how do they differ? 

What are their specifications? What are the limitations? 

Probably, some of the ‘blue sky’ languages include ‘things 

to come’. 

The subcommittee needs all the information it can re- 

cover, discover and uncover about IR languages. If you 

have first-hand experience in designing, programming, 

testing or using a machine language for storage and re- 

trieval problems, please contact one of the subcommittee 

members: 

Hers Kotter, R & D Group, U. 8S. Patent Office, 

Washington 25, D. C. 

Jack Minxer, Astro-Electronic Products Division, 

RCA, Princeton, New Jersey 

Mandy Grems, IBM Corp., White Plains, New York 
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availabilities. The mission planner describes his sortie require- 

ments in the form of bomber mission plans, one plan for each cell 

of aircraft. A cell is described as containing a certain type and 
number of bombers, starting from a stated general bomber base 

area at a prescribed time, going through potential refueling points, 

a penetration point, a target point or points, and a depenetration 

point to a landing base. Cain determines the feasibility of each 
bomber mission plan, considering the number of bombers and 

tankers available for the mission within the prescribed base areas 

at the prescribed time and the amount of fuel required for the 

mission. The bombers selected will minimize on take-off time. 

The tankers selected will minimize bomber orbiting time at the 

refueling point and, with weaker priority, tanker orbiting time. 

The tankers are selected by a method designed to approximate the 

optimum allocation of tankers. Cain also determines which of 
several mission profiles is the most desirable. A mission profile is 

determined by the speéd and altitude on each portion of the route 

and the number of refuelings required. The output from Ca1n 

contains information about bomber mission plans in a form that 

ean be used directly in an ApaM run. A run of 21 bomber mission 

plans takes about 5 minutes of 704 time. 

REFERENCE: 
Batcue.per, B. A.. ADAM—Attrition damage assessment model. 

(Reported in January 1961 ACM Research Summaries). 

Automatic Coding 

Research Directorate, System Development Corporation, 
Santa Monica, California 

Reported by: Harvey Bratman (November 1960) 
Descriptors: automatic coding, automatic program- 

ming, compiler design, data processing, 

design of computer languages, informa- 
tion processing, machine independent 
programs, translation of computer 

languages 

The objectives of the research are to develop a language to 

express problems that are of interest to the System Development 

Corporation and to investigate various designs for compiler 

processors. 
Programming problems at SDC are typically information- 

processing problems. Pertinent properties of a large number of 

objects are maintained in tabular form; transfer functions are 

evaluated by examining and making complex logical decisions on 
the status of certain properties, and evaluation of functions fre- 
quently change the status of certain properties. 

It was recognized, for instance, that the compiler itself was an 

application of information processing. Therefore, an experiment 

was undertaken to design a language suitable for describing a 

compiler process. This language is a first step toward the develop- 
ment of an ideal information-processing language. 

The approach has been to specify and establish both a suitable 
source language and a compiler to translate this language. This 

formal source language is Curp—Compiler and Language for 
Information Processing—and is, in many ways, similar to the 

Algorithmic Language, ALGox, with the addition of declarations 

for data description and operations for string manipulation. 
The Cup language has been divided into two parts: the state- 

ments and the data description. The first part uses algebraic and 
logical expressions and seven sequential operators to describe the 
flow of a problem. The second part describes the type, size, and 

composition of data. The characteristics of this language posed 

many problems for the compiler. One of the chief problems was 

the generation of instructions for manipulating data packed into 

part of a machine word. 
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The compiler structure was greatly influenced by requirements 

for keeping the language independent of any one computer yet 

translatable to several. Therefore, the first half of our compiler 

processes the source language and produces an intermediate 

language which is still machine independent yet has been subject 

to a great deal of analysis. The second half processes the inter- 
mediate language and produces instructions for the IBM 709. If 

the compiler has to produce instructions for a different computer, 

only the second half needs changing. 

The first handwritten operational version of the Crp compiler 
has been checked out. The program was used to compile state- 
ments which define the Crp compiler. This generated version of 
the Cire compiler has been used successfully to compile itself 
again. As a byproduct of this work, a technique has been evolved 
for writing other compilers in Crip language and a method has 

been developed for using a compiler on several computers. 
Future plans include redesign of the compiler structure to 

facilitate recompilation, automatic debugging features, and 
improvement in the language. 

REFERENCES: 
Bratman, H., Project Ct1p—The design of a compiler and lan- 

guage for information processing. (SDC Special Paper 106) 
September 11, 1959. 7 pp. 

Isprtz, H., CLrp—A compiler language for information processing. 

(SDC Special Paper 117) October 19, 1959. 6 pp. 

——A formal description of Cire. (SDC Technical Memorandum 

543) October 14, 1960. 18 pp. 

MaNne.owi1tz, H., ANcHor—An algorithm for analysis of algebraic 

and logical expressions. (SDC Special Paper 127) Nov. 9, 1959. 
10 pp. 

D. anp E., The translator. (SDC Field 

Note 4455) October 31, 1960. 8 pp. 
Book, E. anp Bratman, H., Using compilers to build compilers. 
(SDC Special Paper 176) August 24, 1960. 11 pp. 

Synthex 
Research Directorate, System Development Corporation, 

Santa Monica, California 

Reported by: QR. F. Simmons (November 1960) 
Descriptors: analysis of a natural language, arti- 

ficial intelligence, cognitive machines, 

computer simulation of human learn- 

ing and problem solving, self-organizing 

systems 

The objective of this project is to develop a research methodol- 
ogy and a vehicle for the design and construction of a general- 

purpose computerized system for synthesizing complex human 

cognitive functions. The initial vehicle, proto-synthex, will be an 
elementary language-processing device which reads simple printed 
material and answers simple questions phrased in elementary 
English. 

We believe that a logic established for cognitive aspects of 

language will readily generalize to the synthesis of other cognitive 

functions such as motor skills and multi-modal inputs. 

Current efforts are concerned with language analysis from a 
structural and a syntactic viewpoint, and with the development 

of organizational principles for the storage of textual content. 

We have conducted several minor experiments to test the useful- 
ness of various approaches to these problems. These studies 
include the development of methods for quantifying synonymic 

meanings, the application of scaling techniques to text to deter- 
mine concept clusters, and a statistical analysis of interrelated 
frequencies of certain grammatical forms. 
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These experiments have led to the formulation of an immediate 
task: developing a system which can read and answer questions 

about a basic reading primer. The primer selected has a limited 
vocabulary of some 150 elementary English words, is about 7500 

words in total length, and is made up of simple sentence struc- 
tures. If a system can be devised to handle this material, then our 

concepts about a general-purpose synthex will be greatly clarified. 
REFERENCES: 

Simmons, R. F., Anticipated developments in machine literature 

processing in the next decade. (SDC Special Paper 129) March 

10, 1960. 15 pp. 

——, The simulation of cognitive functions: an annotated bibliog- 

raphy. (SDC Technical Memorandum 486) April 25, 1960. 80 

pp. 

, Some logie for dealing with meaning patterns in concept 

space. (SDC Field Note 3378) April 4, 1960. 9 pp. 

Monte Carlo 

Research Directorate, System Development Corporation, 

Santa Monica, California 

Charles E. Clark (November 1960) 

computer simulation of stochastic pro- 
cesses, monte carlo, system analysis, 

simulation of human learning 

Reported by: 
Descriptors: 

The objective of this Monte Carlo study is to create efficient 

sampling procedures that will reduce the cost of Monte Carlo 
analyses. 

The applicability to Monte Carlo analyses of stratifications of 
sets of random numbers has been studied. The basic idea is that 
the outcome of a single sample run of a Monte Carlo is determined 

by the sample values generated from the probability distributions 

of the model. In other words, a Monte Carlo analysis may be 

regarded simply as a problem of statistical sampling; random 

numbers play the role of the data in a classical statistical analysis. 

In the spirit of classical stratified sampling, one can select random 

numbers from previously generated sets which have been con- 

structed and published. The procedure, as done without use of a 

computer, required specially prepared tables of random numbers. 

One such table has been published. Other tables are planned for 
the future. 

In the past, efficiencies in Monte Carlo sampling have been 

attained by distorting probability distributions of the model and 

weighting the distorted results. This procedure is sometimes 

called importance sampling. Historically, the distortions have 

been constructed on the basis of insight into the structure of 

specific Monte Carlos, this insight sometimes being obtained 

from a preliminary sample. Our objective is to create general 

procedures by which a computer can determine the appropriate 

distortions as the sampling goes on. Such procedures have been 

developed theoretically, and empirical tests are being made 
through desk calculations and a current computer model. 

It is planned to develop artificial Monte Carlos that are suitable 

for testing empirically both new and classical ideas concerning 

efficient statistical analyses of Monte Carlo data. 

REFERENCES: 

Crark, C. E. The greatest finite set of random variables. Opera- 
tions Research (in press). 

——., Importance sampling in Monte Carlo analyses. (SDC Tech- 

nical Memorandum 505) June 24, 1960. 41 pp. 
——, The utility of statistics of random numbers. Operations 

Research 8, No. 2 (March 1960), 185-195. 

—— anv B. W. Houz, Exponentially Distributed Random Num- 
bers. Baltimore, Md., The Johns Hopkins University Press, 

1960. 249 pp. 

Plans Progress for ACM 

National Conference 

A call for papers in seven technical categories has been 
issued by Los Angeles co-chairmen of the technical pro- 
gram for the 16th Annual Association for Computing 

Machinery Conference, September 5, 6, 7, and 8. 
The Statler Hilton Hotel in Los Angeles will also be the 

scene of the concurrent First Annual International Data 
Processing Exhibit, which will feature latest advances in 
computer hardware in the first display of its kind ever 
held under ACM auspices. 

Werner L. Frank and Robert W. Rector, co-chairmen 
for the host city for technical programming, said that 100- 
word abstracts and four-page summaries by prospective 
ACM authors will be accepted up to May 1. Both abstracts 
and summaries should be in reproducible form for inclusion 
in the conference program and in the preprints, respectively. 

Stated fields of technical interest for the convention are 
listed as numerical analysis, business data processing, com- 
puter engineering, applications, programming, learning 

and automata, translators, compilers and artificial 
languages, and computer systems. Five sessions in the four- 
day technical program will be made up of specially invited 
papers. Survey talks, roundtable meetings, and a “‘hall of 
discussion’”’ will also play important parts in the program. 

The program itself will be previewed a day early, on 
Tuesday, September 5, in an opening ceremony that will 
feature a welcome from ACM hosts and a special address 
by a guest speaker. Another major address by an inter- 
national authority is scheduled for a Thursday luncheon, 
Frank and Rector said. 

WERNER L. FRANK ROBERT W. RECTOR 

Their local committee, working closely with the na- 
tional ACM program group, includes Larry Blue, Al 
Deutsch, and Mark Singleton in addition to the two co- 
chairmen. At the national level, the program committee of 
10 includes J. H. Wegstein (chairman), Ben Handy (also 
Los Angeles general chairman), Jack Belzer, Howard 
Bromberg, Richard 8. Varga, Jack Heller, Randall E. 
Porter, R. E. Utman, W. W. Youden, and Frank. 

Papers may be submitted to any of the members of the 
local or national committees listed above before the May 
1 deadline. 

Invitations have been mailed to 185 leading manu- 
facturers of computing systems throughout the world, 
according to E. F. Sherman, chairman of the Exhibits 
Committee. Closing date for exhibits will be mid-1961. 
Further information may be obtained from Sherman or 
from B. F. Handy, Jr., chairman of the local arrangements 
committee. Both may be contacted at P. O. Box 1437, 
Santa Monica, California. 
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Techniques 

An Alternate Form of the “UNCOL Diagram” 

Harvey Bratman, System Development Corporation, Santa Monica, California 

SDC is currently engaged in producing a “JoviaL” 

compiler for each of its computers. The compilers are being 

produced by a bootstrapping method similar to that de- 
scribed in a report on Uncot [1]. In discussing the steps 
involved, we resorted to diagrams to clear up the confusion 

that arose when trying to describe, for example, how a 
JovIAL generator for the IBM 709 could produce a Jovia 

translator to the Philco S-2000 that would run on the 709 
and then use the resulting 709 - S-2000 translator to pro-' 

duce a JoviAL translator to the S-2000 that would run on 
the S-2000. 

Unfortunately, the Uncot diagram as given in the 
Communications of the ACM does not show too clearly the 
transformations made by the various generators, trans- 
lators, and compilers; nor do they clearly differentiate 

between the alternate roles a program performs as source 

language, processor, or object program. 

A new form of the Uncot diagram has been devised 
which has proved very helpful. Consider the first diagram 

of Case 1 on page 10 of the September 1958 issue of the 

Communications of the ACM (Figure 1). 

704 

T 

UNCOL —> 704 704 

G 

OTN —> UNCOL 
UNCOL 

G 
OTN —> UNCOL 

Fie. 1 

This shows how to produce an Omnirran-to-Uncon 

generator in 704 ML for the OmnirraNn-to-UNcoL generator 
written in using an Uncot-to-704 ML translator 

running on the 709. In my notation the process would be 

shown as in Figure 2. Note that the transformation on the 

source language by the processor in producing the object 

program is clearly shown. 

OTN UNCOL OTN UNCOL 

G G 

UNCOL UNCOL 704 | 704 

T 

704 

2 

The rest of Case 1 is given in Figure 3. 

Since P obviously transforms Case Data to Results, R4 
can be diagrammed as in Figure 4. 

Runs 1, 2, and 3 can be combined as shown in Figure 5. 

OTN | OTN —> UNCOL 
G G 

UNCOL] UNCOL —} 709 | 709 

T 
704 | 

| 
| 

P P P 
R3 

OTN | OTN — > UNCOL JUNCOL] UNCOL —} 709 | 709 

G T 

709 709 

Fia. 5 

REFERENCE 

1. The problem of programming communication with changing 

machines; a proposed solution. Comm. ACM 1(1958): No. 8, 
pp. 12-18; No. 9, pp. 9-15. 

P P P 
R2 R3 Problem ‘X' Problem ‘xX’ 

OTN | OTN —— > UNCOL JUNCOL UNCOL] UNCOL ——> 708 | 704 C.D.} C.D —> Results | Results 
G 4 

704 704 704 

Fia. 3 Fie. 4 
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Comparison of Iterative Methods for the 

Calculation of nth Roots 

J. F. Traus, Bell Telephone Laboratories, Inc., Murray Hill, New Jersey 

Abstract. Three iterative methods for calculation of nth roots 

(including one proposed by the author) are compared in two ways: 

(1) Thevretical convergence estimates are given. (2) A new macro- 

compiler which estimates machine running time is used to compare 

the running time of the three methods for a variety of input data. 

Introduction 

The numerical analyst sometimes finds himself cast in 
the role of the politician who must compromise between 
what is best in the short run and what is best in the long 

run. He may know of a high order iterative formula which 

however requires considerably more work per iteration 

than another formula of lower order. In this paper a num- 

ber of iterative formulas for calculating nth roots are 
compared. They are: 

 Newton’s method (second order) 

Bailey’s method (third order) 
A method proposed by the author (can 

be made any order). 
The last method, which will henceforth be called ‘‘multi- 

term iteration’’, is a generalization of Newton’s method 
in the usual sense that Newton’s drops out as a special 
case. 

A tool used in the investigation was a compiler which 
counts the number of machine cycles in any segment of 
a program. That is, by using this compiler a program may 

be compiled which when run will not only carry out the 
algorithm specified by the source program but will at the 
same time estimate the number of machine cycles used. 

Thus different formulas all solving the same problem may 

be compared for any number of input parameters. 

It should be pointed out that the results to be reported 
are strictly true only for the IBM 7090 for two reasons: 
(1) The program written to implement the numerical 

procedures is machine dependent. (2) The number of 
machine cycles taken for each machine operation ‘s ma- 

chine dependent. 

Also, since the author’s programs on the IBM 7090 
need not be optimum there might be some variations as 

to the number of cycles even on the IBM 7090 when some- 
one else does the programming. 

However, the respective merits of the methods to be 
discussed should be the same for all computers. For com- 
puters where the ratios of time taken for the different 

machine operations are about the same as on the 7090, 
the results will be the same except possibly for a scalar 

multiple. 

Mathematical Background 

We establish notation and definitions to be used for the 
rest of this paper. We wish to solve the equation of f(x) = 0. 
If we want to calculate nth roots, then f(z) = 2” — A. 
That solution of f(x) = 0 which is of interest will be de- 
noted by a. The ith approximation to a will be denoted 
by «;, and the error of the ith approximation will be de- 
noted by ¢; = x; — a. We will use f; for f(z;), fi for 

f'(a;), ete. Sometimes P; will denote a subscript on P 

itself but the context will make clear whether subscripting 
of the function or its independent variable is meant. 

To solve f(x) = 0, we introduce a sequence of approxi- 

mate solutions by the iterative formula x:4, = F(2;). If 
lim;.. 2; = @ and if lim;.. (€:4:/(€:)”) = c, where c isa 

nonzero constant, then we say that the iteration formula 
is of order p. Equivalently, if €:41 = ¢p(€:)” + epya(e?™ + 

-++ , the formula is of order p and we shall write ei. > 

Cp( 

A very well-known iterative formula for solving f(z) = 0 
is Newton’s [1], which is defined by 

= Zi— - (1) 

Then 

(2) 

Therefore this is a second order process. If, in particular, 

f(x) = x” — A, then 

= 1 

€i41 = (e;)”. (4) 

A formula which deserves to be better known is Bailey’s, 

which is defined by 

and 

Then 
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Therefore this is a third order method. See the appendix 

for derivations of (5) and (6). If, in particular, f(x) = 
x” — A, then 

and 

(8) tn 

Most of the time spent in using (3) or (7) is taken by 

the subroutine which calculates x”, particularly for m 
large. This suggests looking for a higher order formula so 

that the number of times that this subroutine is called is 
minimized. 

We note that 

Therefore 

a= ) = 2(1+ nv)"" (9) 
nan! 

where 

Using the binomial theorem to expand the right side of 
(9), we have 

(1 3 

2 

4M —n)(l — 

a= 

(10) 

6 

provided that the series converges. The condition for 

convergence is |nv| < 1 or 2” > A/2. Equation (10) 
suggests the M-term iteration formula 

tin = T(x) = 2; a;(v;)? (11) 

where »; = —f;/x,f/ and where the a; are given by the 

recursion formula 

n+1 
a; = ( + -_— = 1. (12) 

J 

If in particular M = 2, (11) reduces to Newton’s 

formula. Equation (11) defines an Mth order procedure 
since 

ZF 
1 

I] (kn — 1). (13) 

A bound for ¢;4; is given by 

‘ 

Proofs of (13) and (14) may be found in the appendix. 
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The fastest way to form 7'(x,;) for a number of x; as is 

follows: Generate a; fori = 0, 1, --- , M—1 using (12). 
This need be done only once per nth root. Define 

Po = 

Ping = Pov + 7=0,1,-- 

= 

Results 

Equation (11) actually defines an entire spectrum of 
iteration procedures. It might be profitable to vary M 

from iteration to iteration, rather than hold M constant. 

Thus, we can replace M by a sequence M,, M2, M;,-:--, 

where we use an M,-term formula followed by a M2-term 

formula, etc. till convergence is achieved. We thus have 
to evaluate the worth of multiterm iteration by using dif- 
ferent sequences of M; . 

Some typical results are given in Table I. 

Conclusions 

There seems to be little doubt that Bailey’s iteration 
formula is best, timewise. Multiterm iteration has a small 

but certainly not significant advantage over Newtonian 
iteration. 

As far as space is concerned, Newton has a small ad- 

vantage over Bailey which has a definite advantage over 

Multiterm. 
It should be pointed out that only iterative methods 

have been compared. If A’ is calculated using the 
logarithmic and exponential routines available at Bell 

Telephone Laboratories, 329 to 366 cycles are required 

for the cases tested. 
A few words are in order concerning the use of the Cycle 

Counter Macro Compiler. The objection might be raised 

that using such a powerful tool on such a small problem is 

like, to coin a phrase, ferrying people from Newark Air- 
port to Idlewild by jet. But the advantage of the technique 

is that once the program is compiled it may be run for 
any number of input parameters with no additional work 
on the part of the programmer. When, for example, the 

Cycle Counter is used to compare proposed modifications 

of assemblers it should prove to be indispensable. If a 

very accurate clock becomes available, the technique will 
become obsolete. 
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APPENDIX 

The notation is the same as earlier. 

The derivation of Newton’s iteration process and the 
associated error formula are too well known to require 
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repetition. See, for example [1]. A derivation of Bailey’s 

iteration process may be found in [2]. However, no general 

error term is given. 

Error Formula for Bailey Iteration 

Bailey’s formula may be written as 

f 
tin = B(x;) = — ——— 

fi- Fifi" 

It is well known [4] that 

B’(a) 2 , 

where 

— 

Direct calculation shows that 

3 (f"(a))” 
B'(«) = B’(a) = 0, 3 Var B”(a) = 

We have therefore shown 

4 (f(a)? 6 

Error Formula for Multiterm Iteration 

As pointed out earlier, the real positive solution of the 
equation f(x) = x2” — A may be written as 

a = + nv,)"", = 
Ji 

for x; arbitrary. Using the binomial theorem we can write 
this as 

x 

a = 2; >, a;v/ 
j=0 

provided that the series converges. An M-term iteration 

formula would be of the form 

M-1 

j=0 

Then 

j=M 

or 

M 

We note that 

NX; n Qa 

and 

| M—1 

au Il (kn 1). 
k=1 

Substituting into (A2), we have therefore shown that 

II (kn 1) 
ei". (A3) 

Since 

M-1 

I] (kn < I] kn = n“"(M — 1)!, 

a bound for the error is given by 

1 
< M (A4) 

Table I is typical of the results gotten. M; = (4, 12, 

12, 4) means that a 4-term formula followed by a 12-term 
formula followed by a 12-term formula followed by a 
4-term formula led to convergence. 

The number that appears in the right-hand column is 
the average number of cycles in the following sense: Ac- 
cording to [4], the minimum, average, or maximum num- 
ber of cycles for floating multiplication, to take an ex- 

ample, is 2, 11, or 13 cycles, respectively. Although all 

three quantities are accumulated, only the average is 

reported in Table I. 

TABLE I 

Comparison of Newton, Bailey, and Multiterm Iteration 

| A n a xo | M; Cycles 

Newton | 1024) 10 2 | 3.5625 | | 2547 
Bailey | 1024) 10 2 3.5625 | | 1719 

Multiterm | 1024) 10 2 3.5625 | (4, 12, 12, 4) 2330 

Multiterm | 1024) 10 2 3.5625 | (6, 6, 6, 6) 1830 

Newton 1024! 20 |1.414214) 1.78125) | 2694 

Bailey 1024) 20 |1.414214) 1.78125) 1905 
Multiterm | 1024! 20 |1.414214) 1.78125) (4, 4, 4, 4, 4, 4)| 2397 

Multiterm | 1024) 20 |1.414214) 1.78125) (6, 6,6, 6,6) | 2372 
Multiterm 1024| 20 |1.414214) 1.78125) (8, 8, 8, 8) 2247 
Multiterm 1024| 20 |1.414214) 1.78125] (10, 10, 10, 10) | 2547 

Newton 100,000 3 |46.41589) 57.0 | | 927 
Bailey 100,000; 3 |46.41589) 57.0 917 

Multiterm 100,000) 3 |46.41589) 57.0 | (8, 8, 8) | 1461 

What kind of a spread occurs between minimum, aver- 

age and maximum? For a Newtonian iteration which 

took an average of 927 cycles, the minimum was 650 
cycles and the maximum was 1138 cycles. This ratio of 
spread is typical. 2 is a very crude first approximation to 

a as determined by A and n. 
According to [4], the conversion factor from cycles to 

microseconds is 2.18. 
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Bitwise Operations 

C. Srracuey, London, England 

Recent. contributions on the subject of counting the ones 
or reversing the digits of a binary word have prompted 
some rather more general observations on bitwise opera- 

tions which treat each binary digit in a computer word as 

a separate entity. 
If speed is the main consideration and space is no object, 

it seems clear that the best way of performing these opera- 
tions is by some form of table look-up. The word is usually 

divided into sections of a convenient size—e.g., six bits— 
and the operation is then reduced effectively to a simple 
form of digit by a digit process working in the scale of 64. 

This effective though rather uninteresting process is 

equally applicable to any bitwise operation. 

Programmers who are used to working with machines 

with a very small store, however, are reluctant to use a 

method which seems so crude and which involves using 

so large a table. It seems therefore of some interest. to 

consider whether it is possible to devise an “efficient” 

process for bitwise operations. In this context “‘efficient”’ 

is taken to mean a process in which both the space occupied 

and the time taken are functions which increase only 

approximately logarithmically with the number of bits in 

the word. One such process, for counting ones, has been 

known to exist for some time and is published in the second 

edition of Wilkes, Wheeler and Gill. The purpose of this 

note is to indicate how similarly “efficient”’ processes may 

be designed for other bitwise operations. As an example 

let us consider the problem of reversing the bits in a word. 

The requirement of efficiency means that if we double 

the word length we are only allowed one more stage of the 

operation. As this single stage of operation has to double 

k' i’ i h' e' d' c' b' a' b 

1 3 

0 

0 

0 
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the amount of information in the answer, it clearly can- 
not invoke any form of table look-up or simple transforma- 
tion of the bits of the word. It follows therefore that the 

final answer must be formed from the bits of the original 

word by means of some form of shunting or shuffling. 
Figure 1 shows how this can be done using an 11-bit word. 

The word to be shifted (a, b, c, --- , k) is written in the 

least significant half of a double length register, and the 
reversed word which it is desired to obtain (k’j’7’- --a’) is 

then derived in the most. significant half of the same regis- 

ter. Underneath each digit of the original word is written 

the number of left shifts which this digit requires to reach 
its final position. The rows below the shift numbers repre- 

sent the binary decomposition of these numbers; the re- 
versal can then be carried out by successive shifts of the 
numbers indicated by the 16, 8, 4, 2 and 1 places. The 

remaining lines show the various steps of the process. 

This operation requires the digits of a double length 
register to be extracted and shifted. The same effect can 

be obtained easily in machines with only a single length 

accumulator by treating separately the two halves of the 
word to be reversed. Not all rearrangements of the digits 

of a word are possible by this means because of the possi- 
bility of overlapping at some of the intermediate stages. 

Reversal, however, presents no difficulties. The actual de- 

tails of the program for any particular computer depend 
critically on the exact. form of the logical operations avail- 
able. As most computers are designed to perform arithmetic 

and not bitwise operations, these instructions are frequently 
few and inconvenient with the result that the “‘efficient”’ 

method sometimes turns out to be both more cumbersome 
and slower than cruder methods. 

d e g h i __ Initial Position 

5 7 9 WW 13 15 17 19 21 Shift Numbers 

0 0 0 0 0 0 1 1 1 Shift 16 
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A Generalized Technique for Symbol Manipulation 
and Numerical Calculation’ 

Dove.as T. Ross, M.I.T., Cambridge, Mass. 

Introduction 

There is a growing number of systems and proposed sys- 
tems for arbitrary manipulation of symbolic expressions 

using computers. The IPL systems of Newell, Shaw, and 
Simon [1], the Lisp System of McCarthy [2] and now the 
Threaded List modification of Perlis [3], all are based pri- 

marily on the fact that symbol manipulation can be carried 
out by the connection and disconnection of two-sided or 

branching elements to form lists and list structures (some- 

times referred to as tree structures). While such pro- 

cedures are certainly adequate for the arbitrary manipula- 
tion of symbolic data, they do not lend themselves to 
efficient computation with numerical data, and in fact it 

seems possible that, by providing a more elaborate struc- 

ture, even symbolic manipulations may be made much 
more efficient and concise. 

There do exist problems which are purely numerical, 
thereby not requiring symbol manipulation techniques, 

and there also exist problems which are purely symbolic, 

thereby not requiring efficient handling of data for compu- 
tation. But there is a much larger class of problems in 

which both symbolic manipulation and numerical calcula- 
tion are required and are inextricably intertwined. This 

note describes a viewpoint of problems as being composed 
of interconnected n-component elements of a general type. 
An unusual use of index registers (though this use is by 

no means unique, since it is frequently used in subroutine 

linkages) is described which provides a computer tech- 
nique that appears to include all known symbol manipu- 

lation techniques as simple subcases and is ideally suited 
to both symbolic and numerical operations. The technique 

seems to lead to a type of generic structure, called a plex, 

which is much more powerful than list or tree structures 

(including them as subcases) and appears to be better 

suited for the concise representation of the complex inter- 

relations of elements which constitute a ‘“problem’’. 
No effort. has been made to devise a special sequential 

language for the system, although it appears that the state- 

ment-form languages of ALGoL, ForTRAN, or Lisp could 

be adapted quite suitably. At the present time the lan- 

guage of the system consists of a brief collection of flow 
diagramming conventions from which one codes directly 
into machine language. It is the personal opinion of the 
author that such a flow diagram language is actually more 

expressive and better suited to human consumption than 

a statement form of language. But a statement language, 

backed up by an efficient compiler, would be a worthwhile 

aid to actually coding the technique on a computer. Such 

a compiler is now being written. 

* Presented at the ACM Conference on Symbol Manipulation, 
May 20-21, 1960, Philadelphia, Pa. 

n-Component Elements 

The principle shortcoming of list and tree structures is 
that since each element has only two components, any 
entity which requires more than two components for its 
description must be expressed as a tree of elements, inter- 
spersing descriptive terms with actual data. Thus for ex- 
ample, in a “point-line diagram” study carried out at 
MIT using the Lisp system, the property list for a point 

was diagrammed as in Figure 1. Every branching point in 

the tree structure represents a computer word which not 
only consumes storage but also computer time, since the 

NIL 

POINT NIL 

BASIC FIXED NIL 

CONNECTIVES L2 3 PARAMS x3 ¥3 

Fic. 1. Tree structure representation of a point 

only way to arrive at a piece of data is to track it down in 

the tree by a program. Furthermore, the terms POINT, 
BASIC, CONNECTIVES, PARAMS are the same for all points 

and merely serve as indicators to organize the actual data. 
Since all points must always have all of the properties 
shown, it would be more efficient to consider a single ele- 

ment with the required number of uniquely defined, di- 

rectly accessible components, instead of constructing a tree 

of two-component elements to represent a point. While 
some problems may be expressed naturally in terms of ele- 
ments with only two components, most problems require 
n-component elements. 

The components of an element may be of any form. They 

may be one-bit quantities, machine addresses, machine 

instructions, symbolic information, or numerical data in 
any appropriate number form. In particular (and this is 
the means whereby the system includes all other known 
symbol manipulation schemes), a component of an ele- 

ment may be a “link” or reference to another element. 

ONE TYPE OF ELEMENT 
wit TWO COMPONENTS 

TwO TYPES OF CONNECTIONS 

MANY TYPES OF 
CONNECTIONS 

TYPES OF 
ELEMENTS 

MANY COMPONENTS 
j 

TYPICAL LIST STRUCTURE TYPICAL PLEX 

Fig. 2. List Structure vs. Plex 

Thus, if the elements are restricted only to two compo- 
nents we have the basic units of the list structure systems 

(car and cpr in Lisp terminology). Figure 2 shows graphi- 
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cally the difference between the types of structures which 
may be formed out of two-component elements, and 
n-component elements. The more general structure made 
possible by the new element form is called a plex, an ab- 
breviation for plerus: “An interwoven combination of 

parts in a structure; a network’’—Webster. We, therefore, 

may speak of plex processing instead of list processing, etc. 
It may seem at first glance that the many types of con- 

nections and many types of elements with many types of 
components makes the plex concept much more difficult 
to apply than the list concept, but in fact, for problems 
which are not purely concerned with two-variable opera- 

tions on purely symbolic information, the selection of many 

connections and components is actually more natural for 
the problem statement than the construction of tree struc- 
tures. It should be emphasized that whenever it is not 

known how many elements must be referenced by a given 
component of an element, then the component of the ele-_ 
ment itself will reference an ordinary list structure to carry 

the information. In other words, any time that ordinary 

list operations are more appropriate for a problem, they 
may be used, whereas whenever ordinary list operations 
are not truly appropriate for the problem, the more 
elaborate plex structure is employed. 

Computer Storage 

There are two basic ways of storing or remembering in- 
formation in a computer. One obvious way is to store the 
information in suitably coded form in the storage element 
of the computer. A less frequently recognized, but none- 

theless continually used way, is by the dynamic location 
of control in a program. At any given time, control can 

only be in a particular place in the program if certain 

branches have been taken, and these branches would be 

taken only if certain things are true. Therefore, the cur- 

rent position of control in a program implies certain truths, 
i.e., the position of control is a device for remembering 
certain facts. 

Also there are two basic ways of handling the physica! 

storage in present computers: 

(1) By a fixed sequence of storage cells in which each has 
a unique numerical address. 

(2) By a referencing or linking scheme in which the ad- 
dress of a desired cell is obtained from some other 
cell or combination of cells. 

Method 1 seems to be basic to the way that computer 
storages are physically constructed, so that instances of 

Method 2 ultimately reduce to automated schemes modi- 
fying the inflexibility inherent in Method 1. Instances of 

Method 2 which are now in existence either in a hardware 
form or as integral parts of programming systems are: 
index registers, indirect addressing, list or tree memories, 

and related techniques. 
What is needed is a scheme whereby the flexibility of 

referencing or linking schemes is combined with the effi- 

ciency of addressing schemes in such a way that these in 
turn can be used efficiently for effecting changes of control 
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for the dynamic type of memory mentioned earlier. Al- 
though present hardware presents limitations, the view- 
point of n-component elements satisfies these requirements 
philosophically. We now indicate how present day hard- 
ware can in many cases be used more efficiently, by using 

it to physically realize n-component elements. Many im- 

provements in hardware can be made to give even more 
scope and power to plex processing, but it is not necessary 

to await these developments to obtain improved perform- 
ance from existing equipment. 

Reversed Use of Index Registers 

Efficient coding of n-component elements on present 
generation computers can be done by the simple device of 

writing (in 704 SAP notation) op B, A instead of op A, B, 

where OP is any symbolic operation. The first symbol A is 
the address portion of the instruction and the second sym- 
bol B is in the tag portion of the instruction and calls for the 
application of an index register. As shown in Figure 3, an 

index register usually is used to step through items in a 

CLA AB A CLA BA ‘| 

8° 

— 
NORMAL INDEX REVERSED INDEX 

Fic. 3. Normal vs. reversed indexing 

table or block of storage. In other words, for the instruc- 

tion CLA A, B, A would normally be interpreted as the ad- 

dress of the first register of the block, and B (or really the 
contents of the index register B) would be the incremental 

count down in the table. If we write instead, cLa B, A then 
the incremental count down on the table is stored in the 
address part of the instruction, and the address of the 

block of storage is in the index register. As is shown in 

Figure 3, the index register contains the “machine name”’ 

of a general element which is represented by a consecutive 
block of storage and the address portion of the instruction 

calls for some component of that element, i.e., some distinct 
property as listed in the block of storage. 

car [ 324 CONNEC TORS OF VARIOUS TYPES 
(PLACE CONTENTS IN INDEX REGISTER 
TO SELECT ELEMENT REFERENCED) 

NEXT 5432 

x 

Y -3.42 

RAD +5.0 NUMERICAL. DATA 
pName | CIRCL | BCD DATA 
PREV 634. 

333 | TRA 562 SWITCHES (ENTERED BY TRA $33,J 
TYPE CHECK IN PROGRAM) 

s42 | TRA 467 MODE INDICATORS (READ BY 
man — DISPATCHER SWITCH IN PROGRAM) 

Fic. 4. Sample element 

Figure 4 illustrates a general type of element which 

might be appropriate for some computational problem 
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plac 
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concerned with circles. Note that machine addresses are 
stored in the connector positions in a form which can be 
placed immediately into an index register to select the ele- 
ment referenced. Numerical data and BCD data appears 
in its normal form and needs no comment. Switches and 

mode indicators, however, do merit a sentence of explana- 

tion. The components of an element may be considered a 
“property list”’ in the sense of McCarthy, et al. [2]. The 
occurrence of switches and mode indicators as components 
of an element emphasizes a fact that does not seem to be 
widely recognized, namely that in many important prob- 

lems (perhaps not all) there is a very important class of 

EXAMPLE: 

TYPE BEGIN NOT OR ATOM ATOM ARROW NOT = ATOM FINI 

GuTS xk P Q — 
PREV END | 

PosT kerr END | END END om END END 
REST 

BEGIN ARROW 

COMPONENT MEANINGS 

TYPE NOT, AND, OR, IMP, EQU, ATOM, BEGIN, ARROW, FINI 

GuTS IR SETTING FOR FIRST ARGUMENT 

PREV IR SETTING FOR PRECEDING ELEMENT (OR END) 

POST IR SETTING FOR FOLLOWING ELEMENT (OR END) 
REST IR SETTING FOR SECOND ARGUMENT 

FUNCTION DEFINITIONS: 

POST (GUTS,J) = RIGHT POST (GUTS,J) = LEFT 
RIGHT (GUTS,J) =4 PREV (GUTS,J) = ARROW LEFT (J) PREV (GUTS, J) = BEGIN 

PREV (RIGHT) = RIGHT = GUTS,J PREV(LEFT) = LEFT = GUTS,J 

POST (REST, J) = POST,J POST (GUTS,J) = POST,J 

COMA \y) = POST (GUTS,J) = REST,J SKIP (GUTS, J) =4 PREV (GUTS,J) = PREV,J 

PREV (REST,J) = GUTS,J POST (PREV, J) 
(PREV (GuTS,J) = PREV.J 

PREV (POST, J) = GUTS, J 

mp (4) -{PUSH DOWN ENTIRE PROBLEM 
.{Post (PREV,J) = POST,J DUMP (J) =) RETAINING IRJ AND SIDE 

PREV (POST,J) = PREV,J 

START 

= LEFT 
SIDE = LFT 

IRJ = POST, J 
ATOM yes TYPE, J POST, J = END? 

RIGHT (GUTS, 4) | Jarrow 
SIDE = RGT 

SIDE RGT 

DROP (J) ut 
TYPE, J DUMP (J) 

TYPE, J DUMP (J) anal iMP 
ANDIOR! imp 

COMA (J) [LeFT (GuTs, J) 

P DUMP DUMP (J) 

[SKIP (GUTS,J)] [SKIP (REST, J)] 

no 2s no 

(POST, J = END? POST, K = END? GUTS, J = GUTS, K?) 
yes yes 

THEOREM FALSE [UNDUMP (restores J ond SIDE)] 

LEFT (REST, J) 

RIGHT (REST, J) 

THEOREM TRUE 

Fie. 5. The Wang Algorithm using reversed index registers 
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properties of elements which has to do not so much with 
the physical attributes of the element, such as numerical 
data and connectors, as with the function which is to be 

performed on that element by some procedure, which we 

think of as represented by a program or flow diagram. A 
switch in a flow diagram which is to pass control to differ- 
ent loeations in the flow diagram depending on the type 
of element to be processed is not just a part of the flow 
diagram, it also has a definite aspect of meaning with re- 

spect to every element which is to be processed by the flow 

diagram. Therefore these switch settings are just as much 
components of the elements as the numerical data and 

connectors, ete. If in a flow diagram there are several 
switches, all of which depend on essentially the same prop- 
erty of the element, then a mode indicator is stored as a 
component of the element and the switches in the flow 

diagram constitute dispatchers which take the appropriate 

route depending upon the mode indicator. On the other 

hand, if there is only a single switch or if data processing 
speed is of primary importance, then the switch in the flow 

diagram would be coded as TRA switcH, 5 (where TRA is 

the computer instruction which transfers control) so that 

the item stored in the component of the element whose 

name is currently in index J would be an actual TRA 
instruction to transfer control to the appropriate point in 
the flow diagram. 

This brief description is admittedly inadequate to pur- 
sue the implications of the reverse use of index registers, 

n-component elements and plex processing. The additional 

techniques which become possible when indirect address- 

ing of various types is used have not even been mentioned. 

If the few simple points that have been made are pondered, 

however, it becomes evident that the trivial device of 
reversing the meaning of index registers so that. n-compo- 

nent elements are employed does indeed give an extremely 

powerful technique, which is appropriate for a very wide 

class of problems. (The author, who is admittedly biased, 
likes to think that all interesting problems fall within its 

scope, but probably is mistaken.) Moreover, the resulting 
coded vomputer programs are extremely efficient. For ex- 

ample, the revised Arithmetic Element Program for the 

APT System is being programmed entirely in this form, 

and some types of elements have 100 or more components, 

including over 25 switches. The simple operation of chang- 

ing the index register to refer to the next element acts in 

effect like a gigantic gang switch, changing all of the 
switching points in the program to settings appropriate for 
the new element. It also, of course, causes an even greater 

number of changes of data to be made essentially instanta- 

neously. Another interesting device which has been used 

is to tag quantities which normally do not need to be saved 

and therefore are not really appropriate as components of 
the elements with a separate index register symbol. Then 
during debugging, the symbol is set equal to the same index 
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register as is used for the elements so that all of these inter- 

mediate quantities are saved individually in an expanded 
element, and can be checked at leisure. Once the coding is 

debugged, a simple reassembly, setting the extra index 

symbol to zero, results in a final program with minimum 
element size. 

Example: The Wang Algorithm (Figure 5) 

To assist in understanding the system, a simple example 
is given. Following the lead of John McCarthy, who pro- 

grammed the Wang Algorithm for the propositional calcu- 
lus in Lisp, the example gives an almost complete flow 

diagram for proving or disproving theorems in the propo- 
sitional calculus. The Wang Algorithm consists of eleven 
rules of derivation for manipulating strings of formulae. 

The author has taken some liberties with the interpreta- 
tion of the ruies by altering the placement of certain sym- 

bols, but these liberties are legitimate. The program con- 
nects and reconnects the elements, corresponding to 

moving symbols from one side of the arrow to the other, 

eliminating logical connectives, ultimately proving or dis- 

proving the theorem. For more details see [4]. 

The function definitions show the steps to be performed 
when the function is executed. For example 

POST(GUTS, J) = RIGHT 

means 

Index register J points to some element a. 

GUTS of @ points to another element 8. 

Replace the contents of the POST component of element 8 by the 

contents of RIGHT (the last component of the ARROW ele- 

ment) 

Also, for example, irnJ = LEFT means: ‘Replace the con- 
tents of index register J by the contents of LEFT”. Note 

that BEGIN and ARROW are used both as type names and 

actual registers pointing to the BEGIN and ARROW elements. 
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Algorithms 
ALGORITHM 35 
SIEVE 
T. C. Woop 

RCA Digital Computation and Simulation Group, Moores- 
town, New Jersey 

procedure Sieve (Nmax) Primes: (p) 
integer Nmax; integer array p_ ; 

comment __ Sieve uses the Sieve of Eratosthenes to find all prime 

numbers not greater than a stated integer Nmax 

and stores them in array p. This array should be 

of dimension 1 by entier (2 X Nmax/ {fn (Nmax)) ; 

begin integer n,i,j ; 

pi) :=1 ; ; pB):=j:=3 ; 
for n := 3 step 2 until Nmax do 

begin 

LI: go to if p[i] < sqrt (n) then al else a2_ ; 

al: go to if n/p{i] = n + p[i] then bl else b2_ ; 

b2:i:=i+1 ; gotoLl ; 

a2:pijj:=n ; j:=jt+l ; 
bl: end end 

ALGORITHM 36 
TCHEBYCHEFF 
A. J. GIANNI : 

RCA Digital Computation and Simulation Group, Moores- 
town, New Jersey 

procedure tchebycheff (t, x, m, ¢) 
real array t,x ; integer f,m_ ; 
comment given a set of m+1 values of x stored in a one- 

dimensional array whose subscripts run from 0 

thru m at least, construct a table of t,(x), n = 

0, 1,---,€ and store it in the two-dimensional 

array t, where you find tn(x{m]) as t[n, m] 

begin integer i, k,n_ ; 

for k := 0 step 1 until m do begin t{0, k] := 1 

t{l, k] := x{k] end ; 

for n:= 2stepi1 until /dofori=0 step 1 

until m do 

t[n, i] := 2 X x{i] X t{m — 1, i] — t[n — 2, iJ 

end tcheby 

ALGORITHM 37 

TELESCOPE 1 

K. A. Brons 

RCA Advanced Programming Group, Pennsauken, N. J. 

procedure Telescope 1(N,L,eps,limit,c) ; value limit, L 

integer N ; real L, eps, limit ; array ¢ ; 

comment: Telescope i takes an Nth degree polynomial approxi- 

mation >> cxx* to a function which was valid to 
K=0 

within eps > 0 over an interval (0, L) and reduces 

it, if possible, to a polynomial of lower degree, 

valid to within limit > 0. The initial coefficients 

cx, are replaced by the final coefficients, and the 

deleted coefficients are replaced by zero. The ini- 

tial eps is replaced by the final bound on the error. 

2 

Contributions to this department must be in the form 
stated in the Algorithms Department policy statement 
(Communications, February, 1960) except that ALGOL 60 

notation should be used (see Communications, May, 1960). 

Contributions should be sent in duplicate to J. H. Wegstein, 

Computation Laboratory, National Bureau of Standards, 

Washington 25, D. C. Algorithms should be in the Publica- 

tion form of ALGOL 60 and written in a style patterned 

after the most recent algorithms appearing in this depart - 
ment. 

Although each algorithm has been tested by its con- 

tributor, no warranty, express or implied, is made by the 

contributor, the editor, or the Association for Computing 

Machinery as to the accuracy and functioning of the al- 

gorithm and related algorithm material and no responsi- 

bility is assumed by the contributor, the editor, or the 

Association for Computing Machinery in connection there- 
with. 

The reproduction of algorithms appearing in this de- 

partment is explicitly permitted without any charge. When 

reproduction is for publication purposes, reference must be 

made to the algorithm author and to the Communications 

issue bearing the algorithm. 

N is replaced by the degree of the reduced poly- 

nomial. N and eps must be variables. 

This procedure computes the coefficients given in 
the Techniques Department of the ACM Com- 

munications, Vol. 1, No. 9, from the recursion 

formula 

ON +k—1)(N—-k+D ai = 

begin integer k ; array dj0:N] ; 

start: if N <1 then go to exit ; d{N] := —c[N] ; 

for k := N step — 1 until 1 do 

d{k — 1] := —d{k] X L X k X (k — 0.5)/ 

(N+k-—-—1)X (N-—k+41))) ; 
if eps + abs (d[0]) < limit then 

begin eps := eps + abs (d[0]) ; 

for k := N step — 1 until 0do c[k] := + d[{k] ; 

N :=N-—1 ;gotostartend ; 

exit: end 

ALGORITHM 38 

TELESCOPE 2 
K. A. Brons 
RCA Advanced Programming, Pennsauken, N. J. 

procedure Telescope 2(N,L,eps,limit,c) ; valuelimit,L ; 

integer N ; real L, eps, limit ; array ¢ ; 

comment Telescope 2 takes an Nth degree polynomial ap- 
N 

proximation >> exx* to a function which was 
k=0 

valid to within eps > 0 over an interval (—L, L) 

and reduces it, if possible, to a polynomial of 

lower degree, valid to within limit >0. The initial 

coefficients c, are replaced by the final coefficients, 

and deleted coefficients are replaced by zero. The 

initial eps is replaced by the final bound on the 
error, and N is replaced by the degree of the re- 

duced polynomial. N and eps must be variables. 
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This procedure computes the coefficients given in 

the Techniques Department of the ACM Com- 

munications, Vol. 1, No. 9, from the recursion 

formula 

k-IAk — 1) 
= 

begin integer k ; real s ; array dO: N| ; 

start: if N <2 then go to exit ; d[N] := —ec[N] ; 

for k := N step — 2 until 2 do 

d{k — 2) := —d{k) X LT2 Xk X (k — 1)/ 
((N +k - 2) X (N—k+2)) ; 

if (N/2) — entier (N/2) = 0 then s := d{0} else 

s:=d{l|//N ; 

if eps + abs(s) < limit then begin 

eps := eps + abs(s) ; 

for k := N step — 2 until 0 do 
:= e{k] + d{k] ; 

N:= ; gotostartend ; 

exit: end 

ALGORITHM 39 

CORRELATION COEFFICIENTS WITH MATRIX 

MULTIPLICATION 

PAPKEN SASSOUNI 

Burroughs Corporation, Pasadena, California 

procedure NORM (x) number of rows: (m) number of columns: 

(n) normalized output: (y) standard deviations: 

(8s) ; 
value m,n ; integer m,n ; array x, y,s ; 

comment Given an observation matrix [x] consisting of ob- 

servations xjj on a population, NORM will cal- 

culate 

Xij — Xj 
fori = 1,---,m 

and the standard deviations 

j=1,---.n 

(xij — 
= int 

m 

where xX; is the mean of observations on the j-th 

factor ; 

begin integer i,j ; real r, h, b ; 

r:= sqrt (m) ; for j := 1 step 1 until n do 

1: begin h:=0 ; 

for i := 1 step 1 until m do 

h:=h+x{i,j] ; h:=h/m ; b:=0 ; 

fori := 1 step 1 until m do 
2: begin ec :=xfi,j)-—h ; b:=b+ecf2 ; yfi,j] :=e 

end2 ; 

b := sqrt (b) ; 

for i := 1 step 1 until m do 

yii, := yli, ; s{j) := b/r 
end | 

end NORM  ; 

comment The normalization is now completed, and we are 

ready to compute the correlation matrix ; 

procedure TRANSMULT (y) number of rows: (m) number of 

columns: (n) symmetrical square matrix result: 

(z) ; 
value m, n ; integer m, n ; array y, z 
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B: end te 

comment This procedure multiplies two matrices, the first 

being the transpose of the second. The result is a 

symmetrical matrix with respect to the main diag- 

onal, therefore only the lower part of it, including 

the main diagonal, is computed. The upper half is 

obtained by equating corresponding elements; 

begin integer i,j,k ; realh ; 

for} := 1 step 1 until n do 

for i := j step 1 until n do 

begin h:=0 ; 

for k := 1 step 1 until m do 

h := h + i] X yik, j] ; :=h ; 

if i = j then z{j, i] := h 
end i 

end TRANSMULT. [z] is the square matrix of the 

correlation coefficients of the initial observation 

matrix [x] 

ALGORITHM 40 
CRITICAL PATH SCHEDULING 
B. LEAVENWORTH 
American Machine & Foundry Co., Greenwich, Conn. 

procedure CRITICALPATH (n, I,J, DIJ, ES, LS, EF, LF, TF, 

FF) ; 

integer n ; integer array I, J, DIJ, ES, LS, EF, LF, TF, 

FF ; 

comment: Given the total number of jobs n of a project, the 

vector pair I, , J, representing the kth job, which is thought 

of as an arrow connecting event I, to event Jx(Ik < Je, 

k = 1 --- ,n), and a duration vector (DIJ), , CRITICAL- 

PATH determines the earliest starting time (ES), , latest 

starting time (LS), , earliest completion time (EF), , latest 
completion time (LF), , the total float (TF), , and the free 

float (FF), . I, must be 1 and the I, , J, must be in ascending 

order. For example, if the first three jobs are labelled (1, 2), 

(1, 3), (3, 4), then the I, J vectors are (1, 1, 3) and (2, 3, 4) 

respectively. The critical path is given by each arrow whose 

total float is zero. The following non-local labels are used for 
exits: out] — I, not less than J, ; out2 — I, out of se- 

quence ; out3 — Ik missing; 

begin 

imteger k, index, max, min ; integer array ti, te [I:n] ; 

index := 1 ; 

for k := 1 step 1 until n do 

begin 

if I|k] = J{k] then go to outl =; 

if I|k] < index then go te out2 ; 

if > index A index + 1 then go to out3 ; 

if I{k] = index + 1 then index := Ik] ; 

C: end ; 

for k := 1 step 1 until n do 

tilk] := te[k] :=0 ; 

for k := 1 step 1 until n do 

begin 

max := ti[I{k]] + DiJ|k] ; 

if tifJ(k]] = 0 V ti[J[k]] < max then 

:= max ; 

A: endti ; 

te[J[n]] := tilJ[n]] ; 

for k := n step —1 until 1 do 

begin 

min := te[J{k]] — DIJ(k] ; 

if te({I|k]] = 0 V te[I|k]] > min then 

te(I{k]] := min ; 

for k := 1 step 1 until n do 
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begin 

ES[(k] := ti[I{k]] ; 
LS[k] := te[J(k]] — DIJ(k] ; 
EF{k] := ti{I[k]] + DIJ[k] ; 
LF{k] := te[J{k]] ; 
TF{k) := te(J{k)] — ti{I{k]] — DIJ{k] ; 
FF{k] := ti[J(k]] — ti[I[k]] — DIJ[(k] 

end 

end CRITICALPATH 

REFERENCES 
(1) James E. Jr. anp Morean R. Wacker, “‘Critical- 

Path Planning and Scheduling,’ 1959 Proceedings of the 

Eastern Joint Computer Conference. 

(2) M. C. Frisnperc, ‘‘Least Cost Estimating and Scheduling 

Scheduling Phase Only,’’ IBM 650 Program Library 

File No. 10.3.005. 

REMARKS ON ALGORITHMS 2 AND 3 (Comm. 
j ACM, February 1960), ALGORITHM 15 (Comm. 

ACM, August 1960) AND ALGORITHMS 25 AND 26 

(Comm. ACM, November 1960) 

J. H. WiLkinson 

National Physical Laboratory, Teddington. 

Algorithms 2, 15, 25 and 26 were all concerned with the cal- 

culation of zeros of arbitrary functions by successive linear or 

quadratic interpolation. The main limiting factor on the accuracy 

attainable with such procedures is the condition of the method 

of evaluating the function in the neighbourhood of the zeros. 

It is this condition which should determine the tolerance which is 

allowed for the relative error. With a well-conditioned method of 

evaluation quite a strict convergence criterion will be met, even 

when the function has multiple roots. 

For example, a real quadratic root solver (of a type similar to 

Algorithm 25) has been used on ACE to find the zeros of triple- 
diagonal matrices T having tii = aj, = bin, = 

Cis: . As an extreme case I took a; = ag = --- = a, = 0, as = 

a =ao = 1, an = 2, bi = 1, = Oso that the func- 

tion which was being evaluated was x°(x — 1)5(x — 2). In spite 

of the multiplicity of the roots, the answers obtained using float- 

ing-point arithmetic with a 46-bit mantissa had errors no greater 

than 2-*, Results of similar accuracy have been obtained for the 

same problem using linear interpolation in place of the quadratic. 

This is because the method of evaluation which was used, the two- 

term recurrence relation for the leading principal minors, is a 

very well-conditioned method of evaluation. Knowing this, I was 

able to set a tolerance of 2~* with confidence. If the same function 

had been evaluated from its explicit polynomial expansion, then 

a tolerance of about 27 would have been necessary and the mul- 

tiple roots would have obtained with very low accuracy. 
To find the zero roots it is necessary to have an absolute toler- 

ance for | Xr41— Xr | as well as the relative tolerance condition. 

It is undesirable that the preliminary detection of a zero root 

should be necessary. The great power of rootfinders of this type 

is that, since we are not saddled with the problem of calculating 

the derivative, we have great freedom of choice in evaluating the 

function itself. This freedom is encroached upon‘if we frame the 

rootfinder so that it finds the zeros of x = f(x) since the true func- 

tion x — f(x) is arbitrarily separated into two parts. The formal 

advantage of using this formulation is very slight. Thus, in Certi- 

fication 2 (June 1960), the calculation of the zeros of x = tan x 

was attempted. If the function (—x + tan x) were used with a 

general zero finder then, provided the method of evaluation was, 

for example 

x=nr+y 

3 
tan x — x = 

cos y 

the multiple zeros at x = 0 could be found as accurately as any 

of the others. With a slight modification of common sine and co- 
sine routines, this could be evaluated as 

(sin y — y) — y(cos y — 1) 

1 + (cos y — 1) 

and the evaluation is then well-conditioned in the neighbourhood 

of x = 0. As regards the number of iterations needed, the re- 

striction to 10 (Certification 2) is rather unreasonably small. 

For example, the direct evaluation of x — 1 is well conditioned, 

but starting with the values x = 2 and x = 1.5 a considerable 

number of iterations are needed to find the root x = 1. Similarly 
a very large number are needed for Newton’s method, starting 

with x = 2. If the time for evaluating the derivative is about the 

same as that for evaluating the function (often it is much longer), 

then linear interpolation is usually faster, and quadratic inter- 

polation much faster, than Newton. 

In all of the algorithms, including that for Bairstow, it is use 

ful to have some criterion which limits the permissible change 

from one value of the independent variable to the next [1]. This 
condition is met to some extent in Algorithm 25 by the condition 

84, that abs(fprt) < abs(x2 X 10), but here the limitation is 

placed on the permissible increase in the value of the function 

from one step to the next. Algorithms 3 and 25 have tolerances on 

the size of the function and on the size of the remainders rl and 

r0 respectively. They are very difficult tolerances to assign since 

these quantities may take very small values without our wishing 
to accept the value of x as a root. In Algorithm 3 (Comm. ACM 

June 1960) it is useful to return to the original polynomial and to 

iterate with each of the computed factors. This eliminates the loss 
of accuracy which may occur if the factors are not found in in- 
creasing order. This presumably was the case in Certification 3 
when the roots of x5 + 7xt + 5x? + 6x? + 3x + 2 =0 were 

attempted. On ACE, however, all roots of this polynomial were 
found very accurately and convergence was very fast using single- 

precision, but the roots emerged in increasing order. The reference 

to slow convergence is puzzling. On ACE, convergence was fast 

for all the initial approximations to p and q which were tried. 
When the initial approximations used were such that the real 
root x = —6.35099 36103 and the spurious zero were found first, 
the remaining two quadratic factors were of lower accuracy, 

though this was, of course, rectified by iteration in the original 

polynomial. When either of the other two factors was found first, 

then all factors were fully accurate even without iteration in the 

original polynomial [1]. 

—nr + 

REFERENCE 

{1] J. H. Witkinson. The evaluation of the zeros of ill-conditioned 

polynomials Parts I and Il. Num. Math. 1 (1959), 150-180. 

CERTIFICATION OF ALGORITHM 4 

BISECTION ROUTINE (S. Gorn, Comm. ACM, 

March 1960) 
Parry Jane Raper,* Argonne National Laboratory, 

Argonne, Illinois 

Bisec was coded for the Royal-Precision LGP-30 computer, 
using an interpretive floating point system (24.2) with 28 bits of 

significance. 

The following minor correction was found necessary. 

a: go to y; should be go to y; 

* Work supported by the U. 8S. Atomic Energy Commission. 
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After this correction was made, the program ran smoothly for 

F(x) = cos x, using the following parameters: 

yi yz € Results 

0 1 .001 FLSXT 

0 2 1.5703 

1.5 2 .001 001 1.5703 

1.55 2 1 1.5500 

1.5 2 1.5625 

These combinations test all loops of the program. 

* Work supported by the U. S. Atomic Energy Commission. 

REMARK ON ALGORITHM 16 

CROUT WITH .PIVOTING (G. E. Forsythe, Comm. 
ACM, 3 (Sept. 1960), 507-8.) 

Henry C. Tuacuer, Jr.,* Argonne National Labora- 
tory, Argonne, Illinois 

This procedure contains the following errors: 

a. In SOLVE, the expression 

:= e{k] — INNERPRODUCT 
(Bik, p], e[p], p 1, k — 1) 

should read: 

:= e{k} — INNERPRODUCT 
(Bik, p], e[p], p, 1, k — 1) 

b. In CROUT, the specification part should read: 

array A, b, y ; integer n ; integer array pivot 

ce. In SOLVE, the specification part should read: 

array B, c, z ; integer n ; integer array pivot ; 

The efficiency of the algorithm will be improved by the follow- 

ing changes: 

a. In the elimination phase of CROUT, replace 
for i := k + 1 step 1 until n do 

begin quote := 1.0/A[k,k] ; Afi, k] := quot XA[i, k] end 

by 

quot := 1.0/A{k, k] ; fori := k + 1 step 1 until n do 

Afi, k] := quot XAfi, ; 

b. Omit INNERPRODUCT from the formal parameter list 
in both CROUT and SOLVE, and declare INNERPRODUCT 

either locally, or globally. This avoids any reference to INNER- 

PRODUCT in the calling sequence produced by a compiler. 

It is also to be noted that a minor modification of CROUT 

allows it to be used to evaluate the determinant of A. 

All of these suggestions are included in a later algorithm. 

* Work supported by the U. 8. Atomic Energy Commission. 

REMARK ON ALGORITHM 25 

REAL ZEROS OF AN ARBITRARY FUNCTION 

(B. Leavenworth, Comm. ACM, November 1960) 

Rosert M. Co.iince 

Burroughs Corporation, Pasadena, California 

On attempting to use this algorithm, I discovered the two fol- 

lowing errors: 

(1) The line following the SWITCH statement should read: 

for L := 1 step 1 until n do 
(2) The line starting with the label loop: should read: 

loop: dd := 1+d ; bi = x0 X d?2— xl ddf2 

+ x2 xX (dd +d) ; 

With these two modifications incorporated the algorithm was 

translated into the language of the Burroughs Algebraic Com- 

piler and has been used successfully on the Burroughs 220 Com- 
puter. 
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“COMPUTERS— 

KEY TO TOTAL SYSTEMS CONTROL” 

IS THEME OF 

1961 EASTERN 

JOINT COMPUTER CONFERENCE 

Bruce G. Oldfield, Program Chairman, 

Calls For Papers To Be Presented 

December 12-14, Sheraton-Park Hotel, 

Washington, D.C. 

The 1961 Eastern Joint Computer Conference 
Committee has announced that the theme for this 
year’s conference, to be held December 12-14 at 
the Sheraton-Park Hotel in Washington, D. C., will 
be “‘Computers—Key to Total Systems Control’’. 

Bruce G. Oldfield, Program Chairman, states that 
this theme reflects one of the most significant trends 
in modern computer technology. “Until quite 
recently, computers were considered to be data 
processing ends in themselves,’’ Mr. Oldfield points 
out. ‘“‘Now they are more and more being treated 
as merely one element—although the most vital 
one—in total systems for government, defense, in- 
dustry and business management operations. Other 
important elements in the closed loop for the ‘total 
system” are data acquisition, digital data communi- 
cations, display, and actual control or guidance.” 

The 1961 EJCC will follow this total systems ap- 
proach by presenting the latest advances in equip- 
ment and concepts leading toward computer control 
of present and future systems. Mr. Oldfield called 
for papers in such representative areas as: 

Business Management Control 

Military and Space Command 

Control Systems 

Industrial Process Control 

Real Time Systems 

Network Control 
Man-Machine Systems 
Self Organizing Systems 

High Speed Digital Data 

Communications 

Each person wishing to contribute a paper to the 
program should submit two copies of both a 100- 
word abstract and a two-page summary to: 

Bruce G. Oldfield 
IBM Federal Systems Division 
326 E. Montgomery Avenue 
Rockville, Maryland 

The deadline for submission of abstracts and sum- 
maries is June 20, 1961. Authors whose papers are 
chosen for presentation will be prompily notified. 

Inasmuch as papers will Le published prior to the 
Conference and made available to the attendees, the 
full text of papers chosen for presentation must be 
submitted to the Program Chairman by September 
1, 1961. 
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and Notices 

ACM CHAPTERS 

Delaware Valley 

Election for Chapter officers was held. The new officers are: 

President JoHN BurNs GILBERT 

Ist Vice President Saut HANGES 

2nd Vice President H. Jerome BENJAMIN 

Secretary-Treasurer Forrest L. GARRISON 

Jerome D. Carp was appointed editor of the Delaware Valley 

Chapter News, a new publication to be distributed monthly. 

Mr. Carp requested that any chapter desiring to receive the 

DVC News address a request to him to be placed on the distribu- 

tion list (RCA, Building 82-1, Camden 2, New Jersey). 

The speaker at the monthly meeting for January was 

Mr. Lane, Manager RCA Camden EDP Center, who talked on 

the application of medical diagnosis problems to an RCA 

Bizaac IL. 

Los Angeles 

The December meeting of the Los Angeles Chapter included a 

discussion of “-PERT/PEP—Computerized Management Cen- 

trol Systems’ with speakers Gene Arterberry and Jim Morison 

of Douglas Aircraft Company. PERT/PEP is a technique for 

monitoring schedules. Initially, networks showing the inter- 

relationship of events are established, and estimates are made 

for the time required to progress from one event to the next. 

The computer system evaluates the effects of actual accomplish- 

ments and schedule changes by forecasting the impact of all 

interrelated events upon one another. Thus, the present and 

predicted status of the project is presented to management. 

Orange County (California) 

The February meeting of the Orange County Chapter included 

a speech on “Data Processing for Air Traffic Control” by Lane 

L. Wolman of Librascope Division, General Precision, Incor- 

porated. The speaker presented a generalized look at the air 

traffic control problem and discussed present-day ground control 

of aircraft by air traffic control centers. The discussion included 

the data processor being developed by Librascope for air traffic 

control, and its organization. 

St. Louis 

At the January meeting of the St. Louis Chapter, E. Leonard 

Arnoff, director of Operations Research for Ernst & Ernst, spoke 

on the subject “Operations Research and Computers: Summary 

and Prospectus.”’ Interest in the subject was indicated by the 

fact that more than a hundred persons attended the meeting. 

Dr. Arnoff related operations research to such business prob- 

lems as production and inventory control, and pointed out its 

concern with the scientific methods and tools to be used in the 

solution of these problems. He traced the history of operations 

research itself from its beginning in military use to its use in 

business, particularly by consultant firms. He also traced the 

development of operations research, describing methodology 

and prototype problems and reviewing the use of computers in 

the solution of such problems. The value of management by 

exception as a result of this method was particularly emphasized. 

Dr. Arnoff expressed the opinion that high speed data processing 

alone will not necessarily pay for a computer, but that it will 

pay off by using scientific management to increase the revenues 

and profits for business. He also emphasized the need for coopera- 

tion between computer manufacturers, operations research 

people (who might be called management scientists), and man- 

agement itself. A lively question and answer period followed Dr. 

Arnoff’s presentation. 

San Diego 

R. E. Montijo talked about “Data Communications Facilities, 

Techniques, and Equipment for the EDP User’’ at the November 

meeting of the San Diego Chapter. 

San Fernando Valley 

Over 60 of the 138 members attended the January meeting 

on “Machine Language Translation” presented by J. Ressel of 

Ramo-Wooldridge. By means of a series of slides, Mr. Ressel 
showed the different transformations a Russian Cyrillic sentence 

undergoes until an acceptable English translation finally emerges: 

(1) dictionary look-up, (2) missing words routine, (3) idiom 

look-up, (4) syntactic analysis, (5) monograph reduction, (6) 

insertion of articles and prepositions, (7) subject-object and 

participle rearrangement, (8) horizontal listing. This whole 

process goes on at about 40,000 words per hour. 

Shreveport 

The December meeting of the Shreveport, Louisiana Chapter 

featured a discussion on transistors by William E. Owen, pro- 

fessor of Electrical Engineering at Louisiana State University. 

This discussion complemented an earlier one at the November 

meeting, which covered “Computer Diodes and Their Applica- 

tions’’. 

Syracuse 

At the November meeting of the Syracuse Chapter, Mr. 

Edward Fitzgerald of Sylvania Electric, Needham, Massachu- 

setts spoke on his company’s data processing activities. Mr. 

Fitzgerald is computer marketing manager and is involved in 

the development and manufacture of specialized military data 

processing systems. Some of the more recent developments in 

this field were included in the presentation. 

COOPERATIVE USERS GROUP 
TUG 

e@TUG will hold its 8th meeting on May 3 to 5, 1961, in the 

Statler Hiiton Hotel in Hartford, Connecticut. The next meeting 

will take place in September, 1961, in San Francisco, California. 
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UNIVERSITIES 
@A broader interpretation of eligibility to participate in its 

program of travel grants was announced by the Western Manage- 

ment Science Institute of the University of California, Los 

Angeles. This program is referred to as the WMSI Travel Grant 

Program. The money comes from a fund provided by the Ford 

Foundation when the Western Management Science Institute 

was established in 1959. Its purpose is to help make better and 

fuller use of the computing facilities at the Western Data Process- 

ing Center. For additional information, contact: 

Professor James R. Jackson, Director 

% Western Data Processing Center 

University of California 

Los Angeles 24, California 

@The annual Cornell University Industrial Engineering 

Seminars will be held this June 13-16 at Cornell University, 

Ithaca, New York. Nine seminar groups are planned, including 

one on “Systems Simulation Using Digital Computers.’ For 

additional information, write to J. W. Gavett, Seminars Co- 

ordinator, Upson Hall, Cornell University, Ithaca, New York. 

BRIEFS 

@The Mathematics Research Center of the United States 

Army will conduct a symposium on Electro-magnetic waves on 

April 10-12, 1961. The topics to be considered include numerical 

methods by which investigations of electro-magnetic waves can 

be submitted to electronic computation. The plan is to discuss 

the topics both from the practical (engineering) and the theoreti- 

cal (mathematical) standpoint. There will be approximately 

16 addresses by specialists from this country and Europe. The 

program (when it has been fixed) may be had by addressing a 

request to the Mathematics Research Center, United States 

Army, the University of Wisconsin, Madison 6, Wisconsin. 

e@This year’s Northwest Computing Association Spring Con- 

ference will be held under the auspices of the General Electric 

Company at the Hanford Atomic Product at Richland, Washing- 

ton, on Saturday, April 29th. 

e@The 8th Annual International Meeting of The Institute of 

Management Sciences will be held in the Palais des Congrés at 

Brussels, Belgium, on August 23-26, 1961. The following topics 

will be included in the program: Programming under Uncer- 

tainty; Simulation and Gaming; Rational Investment Decisions; 

Organization Theory and Analysis; Subjective and Objective 

Probability; Reality and Theory in Management Science; 

Adaptive Systems; Behavioural Sciences. 

Arrangements will be made for meetings of the colleges and 

special sessions are also being planned, including one which will 

be devoted to reports on research from the newly founded Inter- 

national Center for Management Science at Rotterdam, The 

Netherlands. 

The registration fee is $12 for TIMS members and $15 for 

others. Registration for North Americans is handled by Harold 

H. Cauvet, Executive Director of TIMS (address: 250, North 

Street, White Plains, New York, U.S.A.). 

@The American Institute of Chemical Engineers recently 

announced the publication of its third computer program 

manual. The manual describes an IBM-704 program for Non- 
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linear Estimation, prepared and submitted by 1.B.M. The out- 

standing features of the manual are the documentation of the 

program in a format which permits economical translation into 

the languages of other makes of computers and the fact that the 

manual and program have been thoroughly reviewed prior to 

publication. 

The A.I.Ch.E. manuals are published according to standards 

set forth in a “Guide to Abstracts and Manuals for Computer 

Program Interchange.” Copies of the “‘Guide’’ may be obtained 

at no cost from A.I.Ch.E., 25 W. 45th St., New York 36, N. Y. 

An outline of the main features of the A.I.Ch.E. “Guide’”’ ap- 

sared in February, 1960 issue of Communications. 

The price of the manual on Non-linear Estimation is $60 per 

copy, which is determined to be a break-even price on editorial 

and publication expense. Costs of preparing a draft of the manual 

and reviewing prior to publication have been borne voluntarily 

by several companies. 

The first and second manuals in the new A.I.Ch.E. series 

described IBM 650 programs for Line Sizing and the design of 

Shell and Tube Heat Exchangers. The fourth and fifth manuals, 

now in press, describe computer programs for Multi-component 

Distillation and Piping Flexibility calculations. A total of 12 

additional manuals are in various stages of preparation and 

review prior to publication by A.I-Ch.E. 

Publication of computer program abstracts in Chemical Engi- 

neering Progress, the house organ of A.I.Ch.E., has occurred 

monthly since May, 1959. The A.1.Ch.E. effort in program inter- 

change is under the direction of its Machine Computation Com- 

mittee, of which Dr. Leon Cooper of Monsanto Chemical is the 

1961 chairman. 

e@The Philco 2000 electronic data processing system is ex- 

plained in an illustrated brochure just published by the company. 

The booklet describes in simple nontechnical language the 

features of such parts of the Philco 2000 as the data link system, 

the high speed printer, and magnetic drum storage. All major 

parts are pictured. The booklet is available on request from the 

Phileo Corporation, Computer Division, Willow Grove, Penn- 

sylvania, Attention: N.P. 

@One of the country’s largest catalytic cracking units will 

be automatically controlled by a digital computer beginning 

early in 1961. The computer, a Thompson Ramo Wooldridge 

RW-300, has been purchased by the Gulf Oil Corporation, it was 

announced here by Dr. Joseph F. Manildi, general manager of 

TRW Computers Company. The RW-300 system will exercise 

automatic closed-loop control over Gulf’s 60,000-barrel-per-day 

fluid catalytic cracker in Philadelphia. The principal products 

of this unit are high octane gasoline stocks, liquid butanes, 

liquid propanes and fuel oils. 

e@The Teleregister Corporation recently signed a contract 

with the American Stock Exchange to build a Telefile data 

processing system that will talk to Amex brokers over the tele- 

phone, telling them in plain English the latest market quotations 

as reported from the xchange trading floor. A broker need only 

pick up his regular phone and dial a stock code number; within 

two seconds he will be listening to the automated voice of Telefile 

reporting that stock’s bid, asked, open, high-low and last prices, 

volume and even the size (number of shares bid for and number 

of shares offered). Hundreds of brokers can be listening simul- 

taneously to the same or different quotations. 
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e@The Systems Division of Beckman Instruments, Incor- 

porated, Anaheim, California has received two contracts from 

the Missiles and Space Division of Lockheed Aircraft Corpora- 

tion, for electronic data processing equipment for use in Air 

Force satellite programs. The equipment will supplement two 

high speed data processing systems previously built for Lock- 

heed by Beckman. The system, named PICE (for Programmable 

Integrated Control Equipment), will be used in the control of all 

data flowing between globe-circling satellites and the earth. 

@The Research Center of the American Can Company is 

using a Bendix G-15 computer to correlate data gathered in 

90-day animal feed tests. Purpose of the tests is to determine 

possible toxicity in food additives and package components. 

Under the requirements of the Food Amendment to the Food, 

Drug, and Cosmetic Act, all chemicals used in the preservation 

of food and in food packages must undergo a two-year test 

before distribution to the public. In the feed tests, chemicals— 

extracted from test products—are administered in feed to a 

specialized strain of laboratory rats. By use of the computer, it is 

feasible to determine various correlation coefficients for body and 

organ weight as determined by food intake and for the ratio of 

body to organ weight. The information is used to determine the 

overall effects of chemicals on test animals and whether or not 

to continue with full-scale tests. 

e@The National Cash Register Company announced that the 

first order from Japan for an NCR 304 electronic computer was 

placed by The Fuji tron & Steel Company, one of the country’s 

leading iron and steel manufacturers,-with main offices in Tokyo, 

Japan. The company said the order consisted of a complete 304 

electronic data processing systems and 23 NCR accounting 

machines associated with the 304 system. Delivery of the elec- 

tronic system is scheduled for early 1962. 

e@C-E-I-R, Incorporated announced the completion of the 

task of automating the motor vehicle registration system of the 

state of Connecticut. For a period of the past ten months, the 

Hartford office has worked with the state of Connecticut to 

perfect, a system in which the 1,200,000 motor registrations for 

Connecticut are processed automatically on a computer system. 

Under this automatic system it is possible within the space of a 

few hours or even within minutes to identify the ownership of 

any Connecticut-owned vehicle for any administrative or police 

purpose. The system can even locate a car or owner on the basis 

of quite fragmentary information. 

e@ General Electric Company’s Computer Department received 

an order to supply Industrial National Bank of Providence, 

Rhode Island with a computer-controlled electronic information 

processing system. The GE 210 system is scheduled for delivery 

in mid-1962. According to Bank President John Simmen, the 

primary function of the system will be for handling the Bank’s 

demand deposit accounting. Initially, however, it will be applied 

to mortgage loan accounting and will eventually be applied to 

all of the Bank’s accounting functions. Industrial National 

Bank is expected to be the first to process mortgage loans with 

an electronic system incorporating Magnetic Ink Character 

Recognition (MICR). 

@ Microwave radio equipment will be used in a communica- 

tions extension for relay of payroll, logistics and maintenance 

data, as well as routine teletype and telephone traffic, from the 

Indiana State Police system to its data processing center in the 

new State Office Building in Indianapolis. The data processing 

office will be connected directly with the microwave network 

and will be able to feed the computer swiftly with data on per- 

sonnel, gasoline, vehicle and other normal operating logistics 

details, and keep closer tabs on emergency or maintenance 

operations. 

@ The Pacific Mutual Life Insurance Company of Los Angeles, 

California recently completed its 1,000th consecutive business 

day of using its Remington Rand Univac to “read’’ and update 

each of its 350,000 insurance policies. 

e@ By 1970, requirements for language translation vital to the 

intelligence needs of the nation will have increased at least three, 

perhaps ten, times our present rates. This was revealed by 

Planning Research Corporation of Los Angeles, California as 

part of a study undertaken for International Business Machines 

Corporation. In an analysis of U. 8. governmental demand for 

foreign language translations over the next decade, it was found 

that the country’s present translation capabilities will fall far 

short of the mushrooming demand and that effective means of 

automatic translation are urgently needed. In forecasting the 

translation requirements, PRC studied the 12 foreign languages 

of most interest to the intelligence community. Its maximum 

forecast showed a tenfold increase or volume of over four billion 

words per year with the minimum forecast indicating a tripling 

of the requirements to over one billioi words annually. 

@ Beginning early in December, a Burroughs Corporation 

Computer caravan took to the road to give bankers and business- 

men in five major financial centers a first-hand look at the com- 

pany’s new electronic data processing system, the B251 Visible 

Record Computer. While on tour, the VRC will be shown work- 

ing on demand deposit and mortgage applications. A fully- 

transistorized, four-unit system, the computer is designed to 

automate a major portion of bank accounting operations. Its 

ability to ‘tread’? MICR symbols permits it to update customer 

ledger records direct from source documents, without the need 

for intermediate human processing or conversion of data to 

punch cards, magnetic or punched paper tape. 

@The Remington Rand Univae Division of Sperry Rand 

Corporation announced a marketing plan that permits users of 

Unrvac File-Computers to double the data processing capacity 

of their present systems, at no increase in rental charges. The 

plan also offers users the opportunity of purchasing their rented 

computers on a deferred payment plan, at reductions approxi- 

mating 40 percent of the original list price. The company is 

offering to double the processing speed of existing Model 1 File- 

Computers by replacing the present magnetic storage drum with 

magnetic core memory. The new core storage, which is primarily 

the same as that of the large-scale Unrvac II] computer system, 

has a memory capacity of 2000 12-character alpha/numeric 

words—double that of the present File-Computers. 

@ Minneapolis-Honeywell’s Flectronic Data Processing Divi- 

sion has announced plans to hire 375 to 400 electronics service 

engineers in a major expansion of its field service and systems 

test operations. Walter W. Finke, president of Honeywell’s EDP 

Division, said about 300 of the new engineers will be hired during 
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the first six months of the year. The engineers will receive more 

than six months of training in the division’s Field Service School, 

Wellesley, Massachusetts, in the check-out, programming, 

operation and maintenance of the Honeywell 800 and Honeywell 

400 EDP systems, Finke said. At the conclusion of training, they 

will be assigned to positions in the division’s systems test depart- 

ment in Boston and at Honeywell’s EDP installations in various 

parts of the country. 

@A new Systems Science Program has been established in 

the San Jose Research Laboratory of International Business 

Machines Corporation, it was announced by G. L. Tucker, 

Laboratory Manager. Dr. Harwood G. Kolsky is manager of the 

new program. Initial projects are to study the organization of 

business systems, the searching of large collections of documents, 

and numerical analysis. Dr. Kolsky’s program also will be con- 

cerned with developing effective techniques for analysis and 

evaluation of proposed small commercial and scientific data 

processing machines. 

@\ new commercial data processing center in the West, 

opened recently at the new Kaiser Center in Oakland, California. 

Two Remington Rand Univae Solid-State computers, one utiliz- 

ing magnetic tape, form the hub of the data processing center 

activities. The tape system was the first such installation on the 

West Coast. The Center provides the 60 affiliated Kaiser com- 

panies with the facilities to process their wide range of computing 

requirements. 

@(-E-I-R, Incorporated, a research and computer services 

firm, recently announced an economic merger with Computer 

Services, Incorporated, a firm of Englewood, New Jersey, which 

manages a computer center in Cambridge, Massachusetts. 

e@The planning of cities of the future, new schools, parks, 

roadways and other facilities, will be aided by a data develop- 

ment program that provides a wealth of statistics to government 

and private researchers charting the nation’s future social and 

economic growth. The project, which has just been undertaken 

by the Data Processing Division of 8. J. Tesauro & Company, 

Detroit, will be tabulated on a Remington Rand Univac Solid 

State computer system. The first part of this project will be 

available in June, 1961. The study pinpoints sociological trends, 

changing economic currents, shifts in population between urban 

areas, from farms to cities, and cities to suburbs. It is expected 

to be of invaluable help to those planning the American cities of 

the future. Until now, such planning has been based largely upon 

isolated, unrelated studies and surveys or, as in too many cases, 

on too small a sample. 

@ Establishment of a district sales office in Phoenix to handle 

increased sales of General Electric data processing computers 

in the Arizona-New Mexico area was announced by L. R. 

Sheeley, manager of sales for the General Electric Company’s 

Computer Department. 

@Computer Control Company announced that it has begun 

the manufacture and marketing of sonic wire delay lines. 

@The General Electric Company announced formation of a 

new industrial process control computer business. The new busi- 

ness, formerly part of the Computer Department at Phoenix, 

Arizona, will be assigned to General Electric’s Industry Control 
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Department, which manufactures automatic control equipment 

for process industries, such as systems for steel, cement and other 

industries. 

e@The Univac Division of Sperry Rand Corporation has 

announced the establishment of a User Relations Department, 

with A. R. Shriver as manager. The department, the company 

said, has been formed to provide users of Univac computers with 

a convenient and economical means for exchanging up-to-the- 

minute information about programming and operating develop- 

ments. Mr. Shriver will be responsible for liaison activities with 

the Univae User Association and the USE Organization. USE, 

meaning Univac Scientific Exchange, is a self-governed organiza- 

tion of users of Univae Scientific computers. The Univac User 

Association is comprised of business and scientific users of 

Univac computers. 

HARDWARE 

e@A discovery that yields new scientific concepts and may 

make possible a new family of electronic devices was announced 

recently by the General Electric Company. An electronic process 

known as “tunneling,” which has previously proved useful in 

carefully prepared semiconductor materials, has been observed 

for the first time in devices of simpler configuration. These de- 

vices consist of two metal films separated by a thin insulating 

layer, with one or both of the metal films in the superconducting 

state, that is, offering no resistance to passage of an electric 

current. 

According to Dr. Guy Suits, General Electric Vice President 

and director of research, ‘This discovery, made by Ivar Giaever 

A laboratory sample used in studies of superconductivity 

and the tunneling effect is held by Ivar Giaever of G. E. 

Research Laboratory whose recent discoveries have ad- 

vanced knowledge of these fields. The functioning portion 

of the device consists of the point at which the two metal 

strips cross. 
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of the G.E. Research Laboratory is so recent that all of its con- 

sequences have not been fully determined. However, it is already 

adding to fundamental knowledge of both tunneling and super- 

conductivity and has opened a new approach to the construction 

of versatile, microminiature electronic components. For example, 

it may be possible to make—in an entirely new way—a simple 

device that could function as a switch, diode, negative-resistance 

diode, triode, resistor or capacitor.” 

e@Frank G. Mullaney, vice president of Control Data Cor- 

poration and head of its Computer Division, announced that his 

company is experimentally testing a new microwave data link 

for high speed digital data transfers between computers situated 

miles apart. 

Control Data previously announced its Satellite Computer 

System, which allows a number of its intermediate-size Mode] 

160 computers to communicate with its large-scale Model 1604 

computer and associated peripheral equipment via cable. Mag- 

netic core memory-to-memory transfers are used in this tech- 

nique. The new microwave link allows satellite computer systems 

to communicate over many miles, limited in distance only by 

“line-of-sight’’, although the distance can be extended virtually 

indefinitely by use of unattended repeater stations. Checked data 

are being transmitted at a rate in excess of 1,200,000 binary 

digits per second from the magnetic core memory of one com- 

puter to the magnetic core memory in the other. The develop- 

ment of this technique allows computers to communicate with 

one another over long distances. 

‘The new data-communication system takes advantage of an 

October 5, 1960 ruling of the Federal Communications Com- 

mission. which greatly extended microwave licensing policies to 

permit wider use of this low-cost communication medium. 

e@Seven new devices recently developed by the Computer 

Division of Phileo Corporation are now available as optional 

equipment with the Philco 2000 electronic data processing sys- 

tem. They are: a high speed memory system, high speed data 

transmission links, real time scanner, interval timer unit, auto 

control unit, accounting clock system and tape translator. Each 

of the seven devices permits a more comprehensive and effective 

use of the Philco 2000. 

e@A family of magnetic tape translation devices has been 

developed to provide computers with lower-cost on-line input 

conversion of foreign tape formats and signals. Auerbach Elec- 

tronics Corporation, Philadelphia has developed custom equip- 

ment, highly tailored to the needs of individual computers and 

tape transports. The Auerbach approach is to translate tapes by 

making use of a reading converter’s ability to edit the informa- 

tion, converting pulse shapes, format, and timing into a form 

exactly equal to that normally supplied by the computer’s own 

magnetic tape readers. The computer itself then edits the in- 

formation by means of a special routine which transforms the 

symbols into meaningful language. 

e@Control Data Corporation recently announced the release 

of its new model 350 High Speed Punched Paper Tape Reader. 

The model 350 was designed for use with the Company’s 1604 

and 160 Computers, but is now being offered for general sale. 

This new paper tape reader is one of a family of Input/Output 

units offered by Control Data Corporation. 

The model 350 is a photoelectric reader which reads 5-, 7-, or 

8-level punched paper tape at the rate of 350 characters per 

Control Data Corporation Model 350 Paper Tape Reader 

second. The reader uses solid state components throughout and 

is available either with or without reading circuitry. A feature 

of the reader is the reading head which employs special windows 

which channel the light to the photocells. The use of the windows 

results in a smooth reading surface, thus eliminating holes which 

can be a source of trouble by allowing an accumulation of dirt. 

The new reader features the ability to read various colored tapes 

as well as oiled and soiled tapes without requiring adjustment 

of bias voltages or amplifiers. The unit can be programmed to 

operate start/stop a character at a time, or to read continuously 

stopping immediately after receipt of a stop code prior to the 

next character, operating at 350 characters per second in either 

mode. The unit is designed to operate for exceptionally long 

periods of time without maintenance. 
The dimensions of the model 350 paper tape reader are 9” X 

113” x 10” and its weight is 34 pounds. The model 350 paper 

tape reader is currently in production, with small quantities 

available from inventory and delivery of large quantities of units 

in approximately 90 days from receipt of order. 

@ Minneapolis-Honeywell announced design changes in the 

Honeywell 400 computer that will approximately double the 

machine’s capability. The company at the same time announced 

the availability, on an optional basis, of a new off-line printing 

configuration for use as additional equipment with the Honey- 

well 400. 

Specifications for the Honeywell 400 were first announced in 

the spring of 1960. At that time, the machine’s speed was re- 

ported as between 4,500 and 6,000 three-address operations, 

such as additions and subtractions, a second. The new specifica- 

tions give the system an internal speed of about 10,000 three- 

address operations per second, or the equivalent of 20,000 one- 

address operations per second. The basic Honeywell 400 model 

includes a central processor, four high speed magnetic tape units, 

an independent console with keyboard and printer for input and 

output operations, a high-speed printer and a card reader. 

Honeywell’s Facr business compiler will be available with 

the system, as well as the company’s Easy assembly program, as 

automatic programming aids. The flexibility of the system has 

been extended by several optional features. These include, in 

addition to the new off-line printing configuration, provision for 

use of up to eight high speed magnetic tape units (four in addition 

to those provided with the basic model), card punches and paper 

tape equipment. 
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@The new IBM 7502 Console Card Reader provides direct 

card input to the 7080 data processing system. It is designed as a 

communications link between the operator and the tape-oriented 

7080 system, to handle small-volume card input. The 7502 may 
be used to read cards which determine the sequence of loading 

operating programs from a master program tape; to enter pro- 

gram patching cards; load sorting control cards; to process mis- 

cellaneous or late transactions; enter constant factors into 

memory and process data correction cards. 

Cards are read at speeds up to 60 a minute at a single read 

station where the punched data is sensed photoelectrically. 

Cards may be punched in any arrangement of digits, letters of 

the alphabet, or special characters acceptable to the 7080. The 

record is read into memory. Each card column is translated 

automatically into one corresponding binary coded decimal char- 

acter. Translation and card registration are thoroughly checked 

and unacceptable punching or coding are treated as error condi- 

tions. Check lights on the 7502 display the type of error encoun- 

tered. Operation of the 7502 may be controlled from the opera- 

tor’s console or by means of stored program instructions. 

PEOPLE 

John H. Boyle has been named general manager of the Collins 

Radio Company’s new Communication and Data Processing 

Division. 

Professor Clay Sprowls was recently appointed Assistant 

Directer of the Western Data Processing Center at the University 

of California at Los Angeles. 

William Rosen, has joined Planning Research Corporation 

as an associate in the firm’s Systems Engineering division. 

John A. Gosden, a pioneer in the British computer field, 

has been appointed to the technical staff of Auerbach Electronics 

Corporation, Philadelphia. 

Dr. T. B. Curtz of the University of Michigan has accepted 

the position of Manager of Computation for the Conductron 

Corporation in their Ann Arbor, Michigan Division. 

Harold R. Hungerford has been named assistant director of 

marketing for the Univac Division of Sperry Rand Corporation. 

Minneapolis-Honeywell’s Electronic Data Processing Divi- 

sion has announced the following recent appointment: J. Eric 

Ashley as manager of the recently established branch sales 

office in Philadelphia; Stuart F. Tower as manager of the Los 

Angeles branch sales office; and Dr. Herbert F. Mitchell, Jr. 

as West Coast regional systems sales manager, with headquarters 

in Los Angeles. 

COMING EVENTS 

5th CUE Meeting, Chicago, Illinois 

April, 1961 

Joint Automatic Techniques Conference, Cincinnati, Ohio 

April, 1961 

First Brazilian Symposium on Electronic Computers, Rio 

de Janeiro, Brazil 

April 7-9, 1961 

Contact: Jean Pierre Frankenhuis, Secretary, Rua 8S. José No. 

90 8/1309, Rio de Janeiro, Brazil 

Symposium on Electromagnetic Waves, Mathematics 

Research Center, U. 8. Army, The University of Wisconsin, 

Madison, Wisconsin 

April 10-12, 1961 
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7TH CO-OP Meeting (1604 Users Organization), Shoreham 

Hotel, Washington, D. C. 

April 12-13, 1961. 

UNIVAC Users Association Spring Conference, Statler 

Hilton Hotel, Los Angeles, California 

April 13-14, 1961 

Contact: Donald Houghton, Secretary, UNIVAC Users Organ- 

ization, Westinghouse Electric Corp., 3 Gateway Center 15- 

West, Pittsburgh, Penn. 

American Mathematical Society, Chicago, Illinois 

April 14-15, 1961 

USE Meeting, E] Paso, Texas 

April 18-21, 1961 
Contact: James W. Nickitas, 315 Park Ave., New York City 

SW IRE Regulator Conference and Electronics Show, 

Dallas, Texas 

April 19-21, 1961 

American Mathematical Society Meeting, Stanford, Calif. 

April 22, 1961 

Northwest Computing Association Spring Conference, 

General Electric Co., Hanford Atomic Plant, Richland, 

Washington 

April 29, 1961 

Electronics Components Conference, Jack Tar Hotel, San 

Francisco, California 

May 2-4, 1961 

TUG (Transac Users Group) Meeting No. 8, Statler Hotel, 

Hartford, Connecticut 

May 3-5, 1961 

5th Midwest Symposium on Circuit Theory, University of 

Illinois, Urbana, Illinois 

May, 7-8, 1961 

Joint Users Group, Ambassador Hotel, Los Angeles, Calif. 

May 8, 1961 

Western Joint Computer Conference, 9th Annual Meeting, 

Ambassador Hotel, Los Angeles, California 

May 9-11, 1961 

Contact: Walter F. Bauer, General Chairman, Ramo 

Wooldridge, Fallsbrook Ave., Canoga, Calif. 

National Telemetering Conference, Chicago, Illinois 

May 22-24, 1961 

Fifth National Symposium on Global Communications 

(GLOBECOM V), Hotel Sherman, Chicago, Illinois 

May 22-24, 1961 

Symposium on Large Capacity Memory Techniques for 

Computing Systems, sponsored by the Office of Naval 

Research, Department of the Navy; to be held at the Depart- 

ment of Interior Auditorium, Washington, D. C. 

May 23-25, 1961 

Contact: Miss Josephine Leno, Code 430A, Office of Naval 
Research, Washington 25, D. C. 
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Operations Research Society of America, Sheraton-Black- 

stone Hotel, Chicago, Illinois 

May 25-26, 1961 

Joint Automatic Control Conference, University of Colo- 

rado, Boulder, Colorado 

June, 1961 

American Mathematical Society, Seattle, Washington 

June 13-16, 1961 

Cleveland-Akron ACM Chapter (All-Day) Conference on 

Business Languages 

June 15, 1961 

Contact: Jack Belzer, Conference Registrar, Western Reserve 

University, School of Library Science, Cleveland, Ohio (At- 

tendance by pre-registration only.) 

NMAA Annual Meeting 

June 28-30, 1961 

Contact: William F. Mauk, NMAA, National Administrative 

Headquarters, 1700 W. Central Road, Mt. Prospect, Ill. 

4th National Conference on Medical Electronics and 14th 

Conference on Electronic Techniques in Medicine and 

Biology, Waldorf Hotel, New York, N. Y. 

July 16-22, 1961 

1961 Northwest Computing Association Annual Confer- 

ence, University of British Columbia, Vancouver, Canada 

July 21-22, 1961 

Contact: Conference Information, Northwest Computing Asso- 

ciation, Box 836, Seahurst, Washington 

G-15 Users Exchange Conference, Denver Hilton Hotel, 

Denver, Colorado 

August 10-12, 1961 

WESCON Meeting, San Francisco, California 

August 22-25, 1961 

Contact: Business Manager, WESCON, 1435 LaCienega Blvd., 

Los Angeles, Calif. 

Institute of Management Sciences 8th Annual Interna- 

tional Meeting, Palais de Congrés, Brussels, Belgium 

August 23-26, 1961 
Contact—Registration for Americans: Harold H. Cauvet, 

Executive Director, TIMS, 250 North St., White Plains, N. Y. 

American Mathematical Society Summer Meeting, Okla- 

homa State University, Stillwater, Oklahoma 

August 29-September 1, 1961 

TUG Meeting No. 9, San Francisco, California 

September, 1961 

Third International Conference on Analog Computation, 

Belgrade, Yugoslavia 

September 4-9, 1961 

16th National ACM Conference & Ist International Data 

Processing Exhibit, Statler Hilton Hotel, Los Angeles, 

California 

September 5-8, 1961 

Contact: Ben Handy, Litton Industries, Inc., 5500 Canoga 

Ave., Woodland Hills, Calif. 

International Symposium on the Transmission and 

Processing of Information, Massachusetts Institute of 

Technology, Cambridge, Mass. 

September 6-8, 1961 

National Symposium on Space Electronics and Telemetry, 

Albuquerque, New Mexico 

September 6-8, 1961 

3rd International Congress on Cybernetics, Namur, Bel- 

gium 

September 11-15, 1961 
Contact: The Secretariat of the International Association for 

Cybernetics, 13, rue Basse Marcelle, Namur, Belgium 

American Mathematical Society, Cambridge, Mass. 

October 28, 1961 

Operations Society of America, Jack Tar Hotel, San Fran- 

cisco, California 

November 9-10, 1961 

American Mathematical Society, Milwaukee, Wisconsin; 

also Gainesville, Florida 

November 17-18, 1961 

Eastern Joint Computer Conference, Sheraton Park Hotel, 

Washington, D. C. 

December 3-7, 1961 
Contact: Jack Moshman, C-E-I-R, 1200 Jefferson Davis High- 

way, Arlington 2, Va. 

American Mathematical Society Annual Meeting, Cincin- 

nati, Ohio 

January, 1962 

IRE National Convention, Waldorf-Astoria Hotel and Coli- 

seum, New York City 

March 26-29, 1962 

Operations Research Society of America, Washington, D.C. 

May, 1962 

ACM National Conference, Syracuse, New York 

August 29-31, 1962 

American Mathematical Society Summer Meeting, Van- 

couver, Br. Columbia 

August, 1962 

Operations Research Society of America, Sheraton Hotel, 

Philadelphia, Penn. 

November 8-10, 1962 

Eastern Joint Computer Conference, Bellevue-Stratford 

Hotel, Philadelphia, Pennsylvania 

December 4-7, 1962 

American Mathematical Society Annual Meeting, Berke- 

ley, California 

January, 1963 

NMAA Annual Meeting 

June 25-28, 1963—tentative. 

American Mathematical Society Summer Meeting, Boul- 

der, Colorado 

August, 1963 

ACM National Conference, Denver, Colorado 

August 28-30, 1963 
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EXHIBITORS WJCC, May 9-11, 1961 
Ambassador Hotel, Los Angeles, California 

Booth numbers are shown in parentheses. For specific information on individual exhibits, please 
contact the person listed with the exhibiting company. For general information regarding exhibits, 

contact Mr. R. H. Hill, Ramo-Wooldridge a division of Thompson Ramo Wooldridge, Inc., 8433 

Fallbrook Avenue, Canoga Park, California, DIlamond 6-6000, extension 2936. For general in- 
formation concerning the 1961 Western Joint Computer Conference, please contact Mr. 8. A. 
Lanzarotta, F. D. Thompson Publications, Inc., 10373 W. Pico Boulevard, Los Angeles 64, Calif. 
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Ford Motor Co. 

Computer Products Operation 

Ford Road 

Newport Beach, Calif. 
Robert F. Geiger 

Market Manager 

(49-50) 

Ampex Computer Products (61-62, 

63-64) 

(including Telemeter Magnetics) 

934 Charter St. 

Redwood City, Calif. 

Richard M. Garvin 

Exhibits Manager 

Ampex Magnetic Tape Products (65) 
P.O. Box 190 
Opelika, Ala. 

Charles Donahue 

Advertising Manager 

Anelex Corporation (93-94) 

150 Causeway St. 

Boston, Mass. 

R.A. Merrill 

Market Manager 

Applied Development Corp. (95) 
12838 Weber Way 
Hawthorne, Calif. 

E. J. Smith 

Vice-President 

Autonetics, (1) A Div. of 
North American Aviation, Inc. 

9150 East Imperial Highway 

Downey, Calif. 

M. A. Haymore 

Corporate Director—Procurement 

Automatic Electric Division (6) 

General Telephone Co. 

63 Second Ave. 

Waltham 54, Mass. 

Berkeley (44) Div. of 
Beckman Instruments, Inc. 

2200 Wright Ave. 

Richmond, Calif. 

Ruby Wagner 

Ass’t Advertising Manager 
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Bryant Computer Products (82-83) 

Div. of Ex-Cell-O Corp. 
850 Ladd Ro. 

Walled Lake, Mich. 
Joseph Forand 

Administrative Sales Manager 

Burroughs Corporation (27-28-29) 
6071 Second Ave. 

Detroit 32, Mich. 

R. E. Hannon 

Manager Exhibits & Special Events 

California Computer Products Co. (3-A) 

8714 Cleta St. 

Downey, Calif. 

Richard L. Mark 

Chief Applications Engineer 

C. P. Clare and Co. (46) 

6047 Hollywood Blvd. 

Los Angeles 28, Calif. 

Harold G. Boswell 

Western District Sales Manager 

Clary Corporation (21) 
408 Junipero St. 

San Gabriel, Calif. 

Merwin Eberle 

Director Adv. & Public Relations 

Computer Control Co., Inc. 

2251 Barry Ave. 

Los Angeles 64, Calif. 

Dawn Walker 

Administrative Assistant, Marketing 

(37-38) 

Computronies, Ine. (71) 
5310 E. Pacifie PI. 

Denver 22, Colo. 

David R. Miller 

President 

Consolidated Electrodynamics Corpora- 
tion (41-42) 

360 N. Sierra Madre Villa 

Pasadena, Calif. 

Emmett Brownell 

Sales Promotion Manager 

Control Data Corporation (96-97) 
501 Park Ave. 

Minneapolis 15, Minn. 

Gordon V. Wise 

Manager, Sales Promotion & Adv. 

Datamation (3-B) 
F. D. Thompson Publications Inc. 
10373 West Pico Blvd. 

Los Angeles 64, Calif. 

Sandy Lanzarotta 

Editor 

Digital Equipment Corp. (80-81) 
146 Main St. 

Maynard, Mass. 

Harlan E. Anderson 

Vice-President 

Digitronics Corp. (90-91-92) 

Albertson Ave. 
Albertson, L. I., N. Y. 

Lester Krugman 

Vice-President, Marketing Services 

Dynacor, Inc. (11) 

1010 Westmore Ave. 

Rockville, Md. 

S. L. Chertok 

Manager Adv. & Sales Promotion 

Electro-Logic Corp. (60) 

515 Boccacio Ave. 

Venice, Calif. 

V.A. Van Praag 

President 

Electronic Engineering Co. of California 

(17) 
1601 E. Chestnut Ave. 

Santa Ana, Calif. 

R. F. Lander 

Public Relations/ Advertising 

Engineered Electronics Co. (101-102) 

1441 E. Chestnut St. 

Santa Ana, Calif. 

Dean Johansen 

Advertising Manager 



Fairchild Semiconductor Corp. 
545 Whisman Rd. 

Mountain View, Calif. 

John W. Hall 

Advertising Manager 

(39-40) 

Ferranti Electric, Inc. (43) 

95 Madison Ave. 

Hempstead, N. Y. 

Dave G. Pacy 

Manager Product Sales 

Friden, Inc. (84-85-86) 

2350 Washington Ave. 

San Leandro, Calif. 

George Beeken 

Advertising Manager 

General Electric (35) 

Information System Section 

4901 Fairmont 

Bethesda, Md. 

F.W. Riley 

Program Information 

General Electric (36) 

Light Military Electronics Dept. 
600 Main St. 
Johnson City, N. Y. 

Joseph P. Riley 

Experiment Specialist 

Genesys (45) 

10131 National Blvd. 

Los Angeles 34, Calif. 

R. E. Lindberg 
Sales Manager 

International Business Machines Corp. 
(54-55, 56-57) 

590 Madison Ave. 

New York 22, N. Y. 

Frank J. Mischo 

Manager Business Shows 

Laboratory for Electronics, Inc. 
1079 Commonwealth Ave. 

Boston, Mass. 

Hammond Ladd, Jr. 

Manager Marketing 

(75-76) 

Librascope Div., (68-69) 

General Precision, Inc. 

808 Western Ave. 

Glendale, Calif. 
Dean A. Johnson 

Trade Show & Exhibit Manager 

Monroe Calculating Machine Co., Inc. 

(47-48) 

555 Mitchell St. 
Orange, N. J. 

P. J. Scully 

Exhibit Manager 

Moxon Electronics (87) 

489 S. Robertson Blvd. 

Beverly Hills, Calif. 

Larry Courtney 

General Manager 

The National Cash Register Co. 

88-89) 

Main and K Sts. 

Dayton 9, Ohio 

J. L. Durst 

Advertising Manager 

(78-79, 

Pacific Telephone & Telegraph (66-67) 
740 S. Olive St. 
Los Angeles 55, Calif. 

J. R. Ohmit 

Packard Bell Computer Corp. 
1905 Armacost Ave. 

Los Angeles 25, Calif. 

Richard A. Terry 

Manager Marketing Services 

(99-100) 

Philco Corporation 

G and I Group 

Computer Division 
4700 Wissahickon Ave. 

Philadelphia 44, Pa. 

Albert V. Feuerstein, Jr. 

Adv. Coordinator 

(32-33-34, 51-52-53) 

Photocircuits Corp. (98) 

31 Sea Cliff Ave. 

Glen Cove, N. Y. 

Herman I. Rudman 

Sales Manager 

Potter Instrument Co., Inc. 
Sunnyside Blvd. 

Plainview, L. I., N. Y. 

William J. Jennings 
Sales Engineer 

(15-16) 

Ramo-Wooldridge (12-13-14) a Div. of 

Thompson Ramo Wooldridge 
8433 Fallbrook Ave. 

Canoga Park, Calif. 

William D. Orr 

Info. Staff Manager 

Recordak Corp. 
Wanamaker PI. 
“New York 3, N. Y. 

George M. Easter 

Display Adv. Supervisor 

(58-59) 

Reeves Soundcraft Corp. (77) 

Great Pasture Rd. 

Danbury, Conn. 

Thomas J. Dempsey 

Adv. and Promotion Manager 

Remington Rand Univae (72-73-74) 

Div. of Sperry Rand Corp. 
315 Park Ave. South 

New York 10, N. Y. 

J. A. Grundy 

Manager Industry and Market 
Coordinator 

Rese Engineering, Inc. (2) 

A and Courtland St. 
Philadelphia 20, Pa. 

Lee Massey 

Sales Engineer 

Rheem Semiconductor Corp. 
350 Ellis St. 
Mountain View, Calif. 

Eugene Peterson 

Advertising Manager 

(30-31) 

Royal McBee Corp. 
Westchester Ave. 

Port Chester, N. Y. 

Thomas W. Bowman 

Exhibit Manager 

(66-67) 

Sprague Electric Co. 
97 Marshall St. 

North Adams, Mass. 

S. L. Chertok 
Manager Advertising & Sales Promotion 

(9-10) 

Stromberg-Carlson-San Diego (24-25- 

26) 
1895 Hancock St. 

San Diego 12, Calif. 

Payne B. Johnson 

Adv. and Public Relations Manager 

Sylvania Electronic Systems (4-5) 
63 Second Ave. 

Waltham 54, Mass. 

William T. Rigby 

Superintendent, Division Mkt. Promo- 

tion 

Tally Register Corp. (8) 
1310 Mercer St. 

Seattle 9, Wash. 

C. A. Laughlin 

Customer Relations Manager 

Texas Instruments, Inc. 

P. O. Box 312 

Dallas 21, Tex. 
Larry Larsen 

Industrial Advertising 

(22-23) 

Walkirt Co. (70) 

141 W. Hazel St. 

Inglewood, Calif. 

W. L. Kirchoff 

President 

John Wiley & Sons, Inc. (7) 
440 Park Ave. South 

New York 16, N. Y. 

Elizabeth Adams 

Conventions & Exhibits 
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Adv. Ceordinator 

(32-33-34, 51-52-53) 

Photocircuits Corp. (98) 

31 Sea Cliff Ave. 

Glen Cove, N. Y. 

Herman I. Rudman 

Sales Manager 

Potter Instrument Co., Inc. 
Sunnyside Blvd. 

Plainview, L. I., N. Y. 

William J. Jennings 

Sales Engineer 

(15-16) 

Ramo-Wooldridge (12-13-14) a Div.of 

Thompson Ramo Wooldridge 
8433 Fallbrook Ave. 

Canoga Park, Calif. 

William D. Orr 

Info. Staff Manager 

Recordak Corp. 
Wanamaker PI. 

(58-59) 

" New York 3, N. Y. 

George M. Easter 

Display Adv. Supervisor 

Reeves Soundcraft Corp. (77) 

Great Pasture Rd. 

Danbury, Conn. 

Thomas J. Dempsey 

Adv. and Promotion Manager 

Remington Rand Univac 

Div. of Sperry Rand Corp. 

315 Park Ave. South 

New York 10, N. Y. 
J. A. Grundy 

Manager Industry and Market 
Coordinator 

(72-73-74) 

Rese Engineering, Inc. (2) 

A and Courtland St. 

Philadelphia 20, Pa. 
Lee Massey 
Sales Engineer 

Rheem Semiconductor Corp. 
350 Ellis St. 
Mountain View, Calif. 

Eugene Peterson 

Advertising Manager 

(30-31) 

Royal McBee Corp. 

Westchester Ave. 

Port Chester, N. Y. 

Thomas W. Bowman 

Exhibit Manager 

(66-67) 

Sprague Electric Co. (9-10) 

97 Marshall St. 
North Adams, Mass. 

S. L. Chertok 

Manager Advertising & Sales Promotion 

Stromberg-Carlson-San Diego (24-25- 

26) 

1895 Hancock St. 

San Diego 12, Calif. 

Payne B. Johnson 

Adv. and Public Relations Manager 

Sylvania Electronic Systems 

63 Second Ave. 
Waltham 54, Mass. 

William T. Rigby 

Superintendent, Division Mkt. Promo- 

tion 

(4-5) 

Tally Register Corp. (8) 
1310 Mercer St. 

Seattle 9, Wash. 

C. A. Laughlin 
Customer Relations Manager 

Texas Instruments, Inc. (22-23) 

P. O. Box 312 

Dallas 21, Tex. 
Larry Larsen 
Industrial Advertising 

Walkirt Co. (70) 

141 W. Hazel St. 

Inglewood, Calif. 

W. L. Kirchoff 

President 

John Wiley & Sons, Inc. (7) 

440 Park Ave. South 

New York 16, N. Y. 

Elizabeth Adams 

Conventions & Exhibits 
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Automated Weather Forecasting 

In full seale operational use only since last December, a pair of 

magnetic tape driven electronic plotters are now producing in 

excess of 100 weather maps daily at the Joint Numerical Weather 

Prediction Unit of the U.S. Weather Bureau’s National Meteoro- 

logical Center at Suitland, Maryland. Forecasts of several 

meteorological parameters are made for periods up to four days 

on the Unit’s IBM 7090 EDPM. The forecasted fields are then 

further processed to produce a binary tape which contains sets of 

x,y-coordinates of. points on contour lines, isotachs, isotherms, 

etc. The information on the magnetic tape is read by one com- 

ponent of the Dataplotter, converted from digital information to 

analog by another component, and drawn in ink on the plotting 
board. 

The introduction of electronic plotting equipment is the latest 

step in the Weather Bureau’s effort to automate weather data 

processing, weather analysis, and weather forecasting. Since its 

inception in 1955 the Joint Numerical Weather Prediction Unit, 

which is operated jointly by the Weather Bureau, Air Force, and 

Navy, has utilized a series of computers (IBM701, 704, and 

7090 EDPM’s) until at the present time very little manual inter- 

vention is required at most of the many steps between receipt of 

the meteorological data on teletype circuits, through the extrac- 

tion and verification of pertinent data, through the objective 

analysis of the data, to the dissemination of the forecasted fields 

to interested users. 

The processing, analysis, and forecasting steps are completed 

in less than 60 minutes. From the forecasted data field the data 

plotter can produce a finished map of the Northern Hemisphere 

on 30-by-30 inch paper with title and labels of centers in three 

minutes. This time is contrasted with the approximately 20 

minutes required by the former hand-drawn methods. The maps 

produced are more uniform in quality and more legible than those 

previously obtained. 

The Dataplotter System was developed and produced by 

Electronic Associates, Inc. of Long Branch, N. J. The particular 

units of JNWP were developed at the request of Lt. Col. Harold 

A. Bedient, USAF, Chief of the Computation Section, who also 

headed a team of programmers in the preparation of the code to 

reduce the forecasted fields of information at evenly spaced grid 

points to the form of co-ordinates of points along contour lines 

which represents the field pictorially. 

Two types of plotting modes are available on the equipment: 

(a) Line plotting in which successive x,y-points are connected 

by straight lines; (b) Symbol plotting in which one of 12 symbols 

can be selected and printed. Line plotting is used to depict con- 

tour lines and types of centers and symbols plotting is used for 

titling and numerical labeling of centers. In the line plotting 

mode, long straight line segments are generated by giving a few 

relatively widely-spaced x,y-points along the line; curved line 

segments are generated by giving many closely spaced 2,y-points 

along the curve. In addition, the pen may be raised and lowered 

on command so that dashed as well as solid lines may be drawn. 

Other noteworthy features of the equipment include: adjustable 

dynamic filters which smooth the data flowing to the plotter; 

continuous lateral parity check which minimizes possibility of 

error; scale and parallax controls which allow changing of the 

scale of the output without regeneration of the magnetic tape. 

Dataplotters identical to those in operation at JNWP have 

also been installed at Strategic Air Command Headquarters in 

Omaha, Nebraska, and by the U. 8. Navy installations at Point 

Mugu and Monterey, California. These units make use of the 

program developed at JNWP for the generation of the magnetic 

tape to drive the plotter. 

This particular map, one of the many 

charts produced on the Dataplotter, is a 
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section of the complete area which is trans- 

mitted by facsimile equipment to 26 Weather 

Bureau United 

States for use in local and regional forecast- 

stations throughout the 

ing. Information contained on this chart is 

also transmitted to more than 600 military 

installations, airlines, universities, and com- 

mercial forecasting operations. The chart 

represents the 850 mb constant pressure sur- 

face as observed at 7 PM EST 01 March 1961. 

The solid lines represent the height above 

mean sea level of the pressure surface. 

From these contours may be inferred the 

direction and speed of the wind at this level. 

The dashed lines represent the temperature. 

The L’s and H’s indicate centers of relative 

maximum and minimum heights of the sur- 

face (Lows and Highs). The numerical infor- 

mation labels the centers as follows: (a) 

Height (in 10’s of feet) of the surface above 

sea level; (b) Temperature in degrees Centi- 

grade. 
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SAVE 
COMPUTER 

This complete c 
oli information magnetic ta 
prepared by the computer. 
the Moseley Magnetic Tape Control U 
Digital Converter, and a tape transpe 
the system stores and converts digital : 

data for continuous plotting at 100 
conversions per second to of 

be accepted by the system, n 
rch mode is provided in which the | 

data to be plotted is selected by m 

Calibration stability of the precision 
reference supply is + 0.05%. Write: 
for details on this versatile “er 

FL. MOSELEY CO. 
Dept. B-3, 409 N. Fair Oaks Avenue, Pasadena, California 

MUrray 1-0208, TWX PASA CAL 7687 Cable MOCOPAS 

Data subject to change without notice. Field representatives in all principal areas 6789 

Al5 

is #0.1%; overall accuracyofthe; 

data-plotting recently published in a national al magazine 

Write for Moseley Document 575-5. 
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MATHEMATICIANS 

At MITRE, mathematics provides solutions 

to a variety of complex problems in the 

development of computer-based electronic 

systems for command and control of aero- 

space forces, weapons and vehicles. 

Mathematicians with broad interests in 

analytical methods and techniques, and an 

appreciation of the complexities of system 

work find professional satisfaction in con- 

ducting studies which will lead to new and 

unique systems. MITRE offers a unique 

environment in which to apply professional 

abilities in such diverse areas as: 

Operations Research 

Psychometrics 

Monte Carlo Methods 

Real Time Simulations 

Information Theory 

Numerical Analysis 

Econometrics 

Game Theory 

Probability Studies 

Senior members of MITRE's 

Technical Staff will be 

available for discussion 

at the Headquarters Hotel 

during the IRE Convention. 

Inquiries may be directed 

in confidence to: 

VICE PRESIDENT — TECHNICAL OPERATIONS 

THE 

MITRE 
CORPORATION 

Post Office Box 208, 2-MQ 

Bedford, Massachusetts 

7 4 

COMPUTER 
PROGRAMMERS 

Missiles and Space 
Systems Division DOUGLAS 

offers you outstanding career 
opportunities in the following fields: 

Engineering Analysis 
Systems Analysis 
Programming Research 
Standards 

Please forward resume to C. C. LaVene 
Staff Asst., Vice-President Engineering 

DOUGLAS AIRCRAFT COMPANY 
3000 Ocean Park Boulevard 

Santa Monica, California 

HE 
OHIO STATE UNIVERSITY 

The Numerical Computation Laboratory has 
immediate openings for programmers and 
analysts at all levels of education and experi- 
ence. The Laboratory serves the University in 
teaching and research. It deals with a wide 
variety of problems, including statistical anal- 
yses, real-time simulation, and business appli- 
cations. Its present IBM 704 is soon to be 
replaced by a 709, followed by a 7090, and 
supplemented by a 1620. 
Pay is competitive; academic year and calendar 
year appointments are possible. Part-time ap- 
pointments are available to those who wish to 
devote a large portion of their time to study in 
the University’s Graduate School. Appoint- 
ments may be arranged to include teaching 
duties in the applicant’s field of interest. 

Send resume to: 

Prof. Roy F. Reeves, Director 
Numerical Computation Laboratory 

The Ohio State University 
1314 Kinnear Road 

Columbus 12, Ohio 
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How magnetic tapes 
of “Mylar” cut 

costs of tape breakage 

‘Tapes of ‘“‘Mylar’’* polyester film pro- 

tect your valuable data from hazards 
of breakage or stretching in high- 

speed transport equipment. Because 

of its greater strength and durability, 

““Mylar’”’ minimizes chance for error 

or loss of data. The additional cost 

for tapes of ““Mylar”’ is more than off- 

set by savings on tape replacement 

and the costly reconstruction of 

broken or damaged tape. Here’s why: 

CHART NO. 1 

TENSILE STRENGTH 

Break strength per inch of tape width 

ot 
43.5 

40 + 

wt 

20+ 

CELLULOSE 
ACETATE 

10- 

Less tape breakage 
Tensile strength of ‘‘Mylar”’ is higher 

806. u. 5. pat. orf 

Better Things for Better living . . . through Chemistry 

DU PONT 

MYLAR 
POLYESTER FILM 

than any other plastic film used as an 

instrumentation-tape base. Chart 1 

compares break strength of ““Mylar” 
and cellulose acetate. And “‘Mylar’”’ 

does not lose its strength with age, 

repeated playbacks or storage, be- 

cause it has no plasticizer to dry out. 

CHART NO. 2 

YIELD STRENGTH 
Per inch of tape width 

Resistance to stretching 
The higher yield point of “Mylar” 

compared to acetate is shown on 

Chart 2. Greater resistance tostretch- 
ing under load minimizes the chance 

of signal distortion. 

# Mylar” is Du Pont’s registered trademark for its polyester film. 

CHART NO. 3 

CUPPING 

Test per MIL-T-21029 (Ships) Section 4.4.6. 
Average degree of cupping: 

1.5 mil Cellulose Acetate—15.9° (Range: 12.0° 
to 33.5°) 15 mil 

CELLULOSE ACETATE “MYLAR” 

Fewer signal dropouts 
Temperature or humidity change 

causes negligible change in dimen- 

sions of “‘Mylar’’. Chart 3 compares 

cupping of “Mylar” with cupping of 

acetate due to environmental change. 

Insignificant change in “‘Mylar’”’ 

minimizes possibility of signal drop- 

out due to loss of total contact with 

the recording or playback head. 

Tapes of ‘Mylar’ polyester film 
can make an important contribution 

to the reliability and economy of 
your data processing. Ask your mag- 

netic-tape supplier to recommend the 

specific instrumentation tap~ of 

“Mylar” for your requirements. 

E. I. du Pont de Nemours & Co. (Inc.) 
Film Department, Room C-12 Wilmington 98, Delaware 

Please send free, 12-page booklet of comparative test data to help me evaluate mag- 
netic-tape reliability. 

Name Position 

Company. 
Address. 
City Zone State 
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Senior Methods Analysts, Scientific Applications Specialists, and Sales Representatives 

GIVE YOUR CAPABILITIES FULL EXPRESSION 

—-AT A LOCATION OF YOUR CHOICE— 

WITH RCA’'S EDP DIVISION 

There’s an atmosphere of achievement at RCA. You 
become associated with other highly capable people 
working on important projects. You are stimu- 

For Sales Representatives, a background that in- 
cludes at least one year of on-quota EDP sales 
experience with either government or commercial 

lated to contribute your best . . . and your ac- clients, and a thorough EDP systems knowledge. 
complisiments are recognized and rewarded. 

Call or send your résumé to the nearest RCA Electronic 
Data Processing Division office for confidential 
consideration of your qualifications: 

You’re a vital member of a company whose equip- 
ment is universally accepted and respected ...acom- 
pany that’s growing . . . expanding its EDP offices 
and facilities throughout the country. Because ‘ Mr. R. W. Baumann, Pers. 

of this, you’re able to choose your own location. Mgr., Northwestern Reg. 
45 Wall Street 
New York 5, New York 
HAnover 2-1811 

Mr. R. W. Stephens, Pers. 
Mgr., Western Reg. 

11819 W. Olympic Bivd. 
Los Angeles 64, Calif. The qualifications required: for Senior Methods 

Analysts, an extensive background in EDP systems 
analysis and a knowledge of programming methods 
and planning. For Scientific Applications Special-- 
ists, a minimum of three years’ experience in scienti- 
fic computations on EDP tape equipment, plus 
systems experience. 

Mr. R. C. Mercer, Pers. Mgr., 
Cent. & Southeastern Reg: 

RCA Cherry Hill, Bidg. 204-1 
Camden 8, New Jersey 
WOodlawn 3-8000, 

Ext. PY 5444 

Mr. M. G. Young, Pers. Mgr., 
Fed. Gov't Sales 

1725 K Street, N.W. 

Washington 6, D.C. 
FEderal 7-8500 

The Most Trusted Name in Electronics 

® RADIO CORPORATION OF AMERICA 

THE 

INTERNATIONAL DATA PROCESSING EXHIBIT 
will be held with the 

16th NATIONAL CONFERENCE of the 

(AcM)) ASSOCIATION FOR COMPUTING MACHINERY 
September 6, 7, and 8, 1961 

Statler-Hilton Hotel, Los Angeles 

Arrangements 

B. F. Handy, Jr. 
Litton Systems, Inc. 
5500 Canoga Ave. 
Woodland Hills, Calif. 
Diamond 64040 

Exhibits 

E. Floyd Sherman 
Control Data Corp. 
8421 Wilshire Blvd. 
Beverly Hills, Calif. 

Olympia 26280 

SEVERAL CHOICE BOOTHS ARE STILL AVAILABLE 
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OPTIMIZATION 
AND 

DIGITAL 
COMPUTATION 

Challenging openings, including those of group 
leaders, are available for qualified applied 

mathematicians and digital computer pro- 

grammers having B.S., M.S., or Ph.D. degrees 
for research in the mathematical analysis and 

simulation of complex systems. These posi- 
tions offer an excellent opportunity for in- 

creased professional growth as a member of 
an outstanding and stimulating scientific staff, 
where publication of technical papers is con- 

tinually encouraged. Advanced research in 

these vital fields of applied mathematics will 
open vast new areas of computer applications. 

Immediate openings are available at either our 

Chicago or Washington, D. C. area facilities 

for individuals with experience in one or more 
of the following fields . . . 

DIGITAL COMPUTER SIMULATION 
ESTABLISHMENT OF PROGRAMMING SYSTEMS 
LINEAR AND NON LINEAR PROGRAMMING 
THEORY OF COMPUTING ALGORITHMS 
DESIGN OF COMPUTATIONAL EXPERIMENTS 
ANALYTICAL STATISTICS 
INFORMATION SYSTEM STUDIES 

GAME AND QUEUING THEORY 
NETWORK OPTIMIZATION STUDIES 
PROBABILISTIC MODELING 

In addition to the cited professional status, 
staff members receive attractive salaries, up 
to four weeks vacation, generous insurance 

and retirement benefits, and tuition paid 

graduate study. If you are interested in one 

of these professional opportunities, please 
reply in confidence to Mr. R. B. Martin. 

ARMOUR 
RESEARCH 
FOUNDATION 

OF ILLINOIS INSTITUTE OF TECHNOLOGY 
TECHNOLOGY CENTER + CHICAGO 16, ILL. 

MORE OPPORTUNITY 
MORE SUNSHINE 

yours if you fit 
one of these important Southern 

California openings in 

DIGITAL 
COMPUTER 
SYSTEMS 
R&D 

These are immediate openings, created by the heavy increase 
in commercial activity at our rapidly growing Electronics 
Division in Los Angeles. We're looking for the best men in the 
field, and the opportunities we offer reflect our determination 
to find them. We plan to fill the new openings quickly. Your 
prompt reply will be appreciated. 

SENIOR PROGRAMMERS 
Advanced developments in the design of data-processing equip- 
ment for world-wide markets has created a number of important 
openings for people with several years of programming experi- 
ence. Selected persons will have the opportunity of working 
with other Senior Programmers in one of the most challenging 
areas of programming—the design and construction of auto- 
matic programming systems. The group will be specifically 
responsible for developing compilers, service routines, complete 
monitoring routines, application-oriented generators for new 
and unique general purpose data-processing machines. The 
group is also expected to create and implement new program- 
ming systems projects for future equipment complexes. 

SYSTEMS ENGINEERS 
Experience required in formulating functional design specifica- 
tions for digital computer systems (buffer storage, punch card, 
paper tape, magnetic tape, random access devices, system 
organizations, command structures). Training in logical design, 
data-processing systemsand programming techniques desirable. 
Assignments entail formulating functional specifications for 
business computers. 

= 

Z 

38: 

CONFIDENTIAL INTERVIEWS DURING THE LR.E. 
CONVENTION IN NEW YORK, MARCH 20, 21, 22, 23 

Interviews daily, 9:30 a.m. to 7 p.m. in the Waldorf-Astoria 
Hotel. Call The National Cash Register Company suite for 
a confidential appointment. If you do not plan to attend the 
convention, please send your resume to Norval E. Powell, 
Personnel Manager, at the address below. 

Walional” 
The National Cash Register Company 

ELECTRONICS DIVISION 
1401 E. El Segundo Blvd., Hawthorne (Los Angeles), California 

PL 7-1811 
RiNCRHNCRENCR 

“TRADEMARK REG. U.S. PAT. OFF. 

CRINCRHN ZNC 

Z 

Z 

Z 

Z 

Z 

# 

=e 
++ 

$434 

+t + 
+ 
sees 

3434 

| 
+H 
poses 

+444 

+t 
= 

ha 
} 

4 

ar 

| 

| 
| 

ee 

| i: 

: 
ee | | 
ee 
ee 

2 

i 

33333 

+ 

= 

3 

H 

re 

Al9 



FROM OMNITRONICS, INC. 

e 

N PHOTOELECTRIC 
TAPE READER 

MODEL PTR-7 

with these exclusive features: 

NEW STABILITY WITH A.C. 
COUPLED AMPLIFIERS 

The application of a chopped light 
system enables Model PTR-7 to use 
A.C. Amplifiers, thus eliminating the 
drift common to D.C. Amplifiers. 
Result: outstanding stability! 

NEW RELIABILITY WITH 
REFLECTED LIGHT PRINCIPLE 

Omnitronics, Inc. Model PTR-7 uses 
reflected light in the actual reading 
process for a better signal-to-noise 
ratio particularly in reading the more 
translucent tapes. 
Result: greater reliability! 

NEW HIGH PERFORMANCE 
WITH QUALITY COMPONENTS 

Such as stable silicon solar cells, 
solid state amplifiers and power sup- 
plies for longer life, smaller size and 
lower power requirements and simple 
mechanisms. 
Result: high performance operation! 

Check These Features 
Ultra-compact, needs just 544’’ of rack space 

VV Optional selection of tape speeds, 

10, 30, 75 or 100 inches /sec. 

V Quick, Easy In-Line Loading 

VV High speed stop-start 

V Weighs just 28 Ibs. 

Reads standard tape widths 11/16’, 7/8’, 1’ 

VV Reads up to 8 channels and sprocket 

VV Simplified, complete controls 

Complete information 
on Model PTR-7, specs 
and prices... drop us a 
letter or postcard. 

OMNITRONICS, INC. 
Subsidiary of 

4 Borg-Warner Corporation 

511 N. BROAD ST., DEPT. E 
PHILADELPHIA 23, PENNSYLVANIA 

Visit our IRE booth 4225 

OXFORD UNIVERSITY COMPUTING LABORATORY 

invite applications for the Ferranti Fellowship in 

Computing, for one or two years from 1 October 

1961. The successful candidate, who should have 

at least two years research experience, will be 

expected to do original work in any field 

connected with computation or other application 

of digital computers, and will have access to a 

Ferranti MERCURY. The Fellowship is open to 

candidates of any nationality, has a stipend of 

£900 per annum, and is subject to the provision of 

F.S.S.U., where applicable. Applications, with 

details of academic and research experience, and 

the names of two referees, should be sent before 

31 July 1961 to 

the Director, 

University Computing Laboratory, 

9, South Parks Road, Oxford. 

Your Company’s 

Advertisement 

...in Communications is guaranteed 

to reach over 9000 data processing 

and computing management special- 

ists. These are the people who have 

the authority to buy and specify. 

Make them familiar with your equip- 

ment with an ad in the next issue of 

COMMUNICATIONS. 

write advertising department 

The Association for Computing Machinery 

55 West 16th Street 

New York 11, N. Y. 



BRC ANALYSTS AND 
PROGRAMMERS FOR 

DIGITAL COMPUTER SYSTEMS 
BRC offers career opportunities in computer systems 

analysis and programming. Research programs are being 
conducted on the solution of scientific and engineering 
problems using digital computers, and also on com- 
mercial applications of large scale computer systems. 

University graduates, preferably mathematics ma- 
jors, with at least two years experience in computer pro- 
gramming or systems analysis in either the scientific or 
commercial fields are invited to inquire about specific 
positions. Career minded men, with leadership ability, 
and an interest and experience in maintaining liaison 
with clients, will find interesting research programs to 
challenge the imagination and initiative. 

BRC offers the advantages of a small privately- 
owned, profit-making orgaization, where a person can 
be stimulated by the work of other scientists and ad- 
vance his own professional career. 

You are invited to write to: 

Gerald F. Renner 

BROADVIEW RESEARCH CORPORATION 

1811 TROUSDALE DRIVE 

BURLINGAME, CALIFORNIA 

SUPERVISOR OF 
ENGINEERING PROGRAMMING 

Prefer engineering degree with strong emphasis 
in mathematics. Must have at least four years 

of experience in programming IBM equipment 

for engineering department of aircraft company 
or similar industry. Must have at least two 
years of supervisory experience. Preference will 

be given to persons with above background 
who also have experience as an engineer in an 

aircraft stress analysis, aerodynamics or dy- 

namics group. 

This position involves not only directing other 

technical programmers to obtain maximum 
machine efficiency, but also demands an under- 
standing of engineering design problems to be 
able to guide the engineering department in 
making maximum utilization of computing 

facilities. 

SUBMIT YOUR PERSONAL RESUME TO: 
Engineering Personnel Manager 

Bell Helicopter Company 

P. O. Box 482 
Fort Worth 1, Texas 

(Bell Helicopter Company is a Division of 

Bell Aerospace Corporation, 
a Textron Company.) 

PROGRAMMERS 
for 

IBM 7090 

COMPUTER 

Minimum one year’s experience 

programming commercial applica- 

tions on any large-scale tape com- 

puter. Degree not required. 

DATA 

PROCESSING 

ANALYSTS 

for 650, 604, 407 computers. At 

least one year’s experience re- 

quired. 

If qualified, send detailed resume 
at once to Mr. Warren B. Jones, Jr., 
Employment Manager, Dept. 130- 
60, 

CONVAIR 

ASTRONAUTICS 

Convair Division of 

GENERAL 

DYNAMICS 

SAN DIEGO 12, CALIF. 
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rattling good history 

“War,” wrote Thomas Hardy, “‘makes 
rattling good history; but Peace is poor 
reading.”’ Scientists at Project Omega, in 
Washington, taking a pioneering part in the 

ancient and honorable tradition of war 

gaming that stretches from the first chess of 

3,000 years ago to modern stochastic models, 

are writing rattling good history in both 

fields, war and peace. 

Synthetic history, they call it: the application 
of advanced mathematical thought, and the 

digital computer simulation of war or in 

support of map battles, have brought 
Project Omega to the frontiers of new 

developments in gaming, for Army, Navy, 
Air Force, OCDM and ARPA, as well as 

business and industrial sponsors. 

Appointments are available for team leaders 
—senior scientists capable of running their 

own groups (flexible ones)—especially in 
mathematics, computer applications, 
and operations research. 

For your free copy of THE GAME OF 

WAR, an illustrated history of the highlights 
of war gaming over 3,000 years, 

illustrated with authentic warriors of 

the periods, write to James L. Jenkins. 

Technical Operations, 
Incorporated 

3600 M Street Northwest Washington 7, D.C. 

Is There A Break 

In Your Line 

of 

COMMUNICATIONS? 

If you are short an issue of Communications—now is 
the time to order it. 

Some issues already are out of print—the one you need 
may be soon. 

$1. each to members ($2. to non-members.) 

How about the Journal? Your orders probably can be 
filled NOW—-so don’t delay them. $2. each to members 
($4. to non-members.) 

Of course there are other publications, too. ... 

New Computers, A Report from the Manu- $2.50 
facturers, 1957 

Preprints 13th National Meeting ACM, 3.00 
Urbana, June 11-13, 1958 

Preprints 14th National Meeting ACM, MIT, 3.00 

Sept. 1-3, 1959 

Proceedings of Meeting at Toronto, 1952 3.00 

Proceedings EJCC, Wash. D.C., Dec. 8-10, 3.00 

1953 

Proceedings EJCC, Philadelphia, Dec. 8-10, 3.00 

1954 

Proceedings EJCC, Boston, Nov. 7-9, 1955 3.00 

Proceedings EJCC, New York, N. Y., Dec. 10-  3..00 

12, 1956 

Proceedings EJCC, Wash. D.C., Dec. 9-18, 3.00 

1957 

Proceedings EJCC, Philadelphia, Dec. 3-5, 4.00 

1958 

Proceedings EJCC, Boston, Dec. 1-3, 1959 3.00 

Proceedings WJCC, Los Angeles, Feb. 11-12, 3.00 

1954 

Proceedings WJCC, Los Angeles, March 1-3, 3.00 

1955 

Proceedings WJCC, San Francisco, Feb. 7-9, 3.00 

1956 

Proceedings WJCC, Los Angeles, Feb. 26-28, 4.00 

1957 

Proceedings WJCC, Los Angeles, May 6-8, 4.00 
1958 

Proceedings WJCC, San Francisco, March 3- — 6.00 

5, 1959 

Proceedings WJCC, San Francisco, May 3-5, 3.00 

1960 

Proceedings EJCC, New York, N. Y., Dec. 18- —3..00 

15, 1960 

Orders with remittance should be sent to 

Association for Computing Machinery 

FOURTEEN EAST SIXTY-NINTH STREET 

NEW YORK 21, NEW YORK 
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The 1604 Computer 

In terms of dollar savings, field-proven performance, 

and associated computer services, you can’t buy a better 
computer than the 1604. 

In the first place, the 1604 Computer costs as much as 

$900,000 Jess than other computers in its class. It is 

also available on lease at a 40% dollar savings. Yet the 

1604 offers outstanding advantages, many of which are 

not even included in computers costing nearly twice the 
money. What are these outstanding features? 

The 1604 uses advanced, all-transistorized circuits 
and a magnetic core memory. All circuit modules are 

pluggable, and a high degree of circuit standardization 
is employed to facilitate ease of maintenance. For ex- 

ample, only two power supply levels are used through- 
out the 1604 Computer: +20v and —20v. 

The large magnetic core memory holds 32,768 words. 

The 1604 memory is controlled by a 2-phase timing 

system, each phase controlling one half the total mem- 

ory. All odd numbered addresses refer to one half the 

memory, all even numbered addresses the other half. 

Thus, the memory cycles of the two halves overlap each 
other in the execution of a program. This results in an 

effective cycle time that is reduced to 3.2 microseconds 
when addresses of alternate memory banks are referred 

to. The average effective cycle time for random ad- 
dresses is approximately 4.8 microseconds for a repre- 
sentative program. 

The 1604 Computer has the advantage of a 48-bit 
word length for floating point and fixed point num- 

bers. This 48-bit word length, of course, is a feature 
which provides a significant advantage over computers 

using only a 36-bit word length or less . . . both in in- 

creased accuracy as well as in the number of significant 
digits possible in the results. Still another advantage is 

the fact that two 24-bit instructions are combined in 
each 48-bit computer word. Thus, the number of mem- 

ory references for instructions is halved, while at the 

same time the instruction capacity of the 1604 is doubled. 

The 1604 also offers the advantage of an integrated 

input-output system. It provides the facility for two —t 

modes of communication, in which an entire 48-bit word 

can be transmitted to or from the 1604 in 4.8 micro- 
seconds. For normal transmission of data between the 

computer and peripheral devices, independent control is 
provided for the transfer of data. This is effected via 

three 48-bit buffer input channels and three 48-bit buf- 

fer output channels . . . asynchronously with the main 

computer program. For high-speed communication, one 
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48-bit input transfer channel and one 48-bit output 
transfer channel are also standard features. This entire 

system of buffered input-output and high-speed transfer 

channels is an integral part of the computer logic, pro- 

vided at no extra cost. In the 1604 Computer, no “black 

boxes” or additional peripheral devices are required to 

build up this capability. 

The 1604 provides the programmer with a powerful 

list of data processing and logical instructions. Other 
1604 programming features also of great value to the 

programmer are the 6 index registers, indirect address- 

ing, program interrupt, external function, and the spe- 

cial SEARCH and TRANSFER instructions. 

The operating speeds of the 1604 are extremely fast. 

Over 100,000 instructions can be executed by the 1604 

in one second. 

While. these features of the 1604 are impressive, just as 

outstanding is the fact that the 1604 has already proven 

its performance capabilities on the job. In fact, it has 
set a new high performance standard among large-scale 

computers. 

PERFORMANCE 

An advanced, large-scale computer, the 1604 has al- 

ready been earning customer acceptance for over a 
year. For example, the first 1604 was delivered to the 

U. S. Naval Postgraduate School, Monterey, California, 

in January 1960 . . . where it is being operated with an 

uptime of 98.5%. 

At the Postgraduate School, the 1604 is being used in 

the NANWEP project (Navy Numerical Weather Pre- 
diction), for weather prediction for the Pacific Fleet, 

and for handling data processing for the Pacific Missile 
Range. In addition, students in nearly all curricula of 

the Postgraduate School receive course and laboratory 

work in the application and operation of the 1604 and 

peripheral equipment. 

PROGRAM OF INDIVIDUALIZED 
COMPUTER SERVICES 
Not all the advantages of the 1604 Computer are re- 
alized in its “hardware” features alone, however impres- 

sive these are. In utilizing the computing power and 

capacity of the 1604, the customer can take advantage 
of Control Data’s “Program of Individualized Com- 

puter Services.” Included in this Program is a wide 

scope of computer services designed specifically to 
benefit the individual customer . . . the kind of services 
tailored to his particular requirements. 

Some of these services provide customer consultation, 
in which the customer is assisted in planning his system 

and in analyzing the applications required. Other serv- 
ices help the customer in utilizing the computer by pro- 
viding him with computer programs, simulators, and 

compilers .. . as well as custom programming. In Con- 

trol Data’s classrooms, your personnel are tra aed in 
the use of programming sys.2ms, computer program- 

ming, maintenance, and operation of the 1604. Account 
servicing, in which customer assistance is continued after 
the computer has been installed, is also a part of this 

Program. Still other services include free computing 
time that enables the customer to debv« programs prior 
to the installation of his computer. 

A large number of existing programs are immediately 

available to new users of the 1604. These include stand- 
ard service library routines, debugging routines, mathe- 

matical functions written in both fixed point and float- 
ing point arithmetic, input-output packages, tape han- 

dling routines, maintenance programs, assemblers, and 

simulators. 

The Control Data FORTRAN I-II Compatible Com- 

piler System is also supplied with the 1604. This System 

provides for the compilation and execution of programs 

written in FORTRAN I-II language. Run on the 1604 

Computer, the Compiler Program compiles at least 15 
times faster than those now being run on vacuum tube 
computers. Control Data‘s ALGOL Compiler is near- 

ing completion and will spon be ready for 1604 users. 

Computer time is made available to customer program- 
mer personnel in Control Data’s powerful Computing 
Center. Here they can perform preliminary check-out of 

programs prior to the installation of their computer. In 

addition to the 1604, this Computing Center is equipped 
with the desk-size 160 Computer and a complete family 

of peripheral devices for both on-line and off-line opera- 

tions. Customer programmers will also receive valuable 
assistance in the assembly, check-out, or timing of their 
programs. 

For users of the 1604 Computer, a CO-OP User’s Or- 
ganization exists as a means for coordinating the efforts 

of its members in achieving the maximum in computer 
utilization. Through this organization an exchange of 
mutually beneficial programming and operational infor- 
mation is realized. In addition, the organization provides 

a medium for collecting and disseminating informa- 

tion regarding equipment, techniques, and procedures. 
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The 1604 
Computer 
and the 

Services 

In summary, the 1604 is an all-transis- 
torized computer with many advanced 

features, a number of which are not to be 

found in other large-scale computers. 

The 1604 has been customer operated 

for over a year, during which time it has 

set a new high performance standard 

among large-scale computers. The 1604 

costs as much as $900,000 less than 
other computers in its class; it is avail- 

able on lease at a 40% dollar savings. 

Control Data’s “Program of Individual- 

ized Computer Services” provides the 
kind of services tailored to the indi- 
vidual customer’s requirements. 

For further information about either the 
1604 Computer or the “Program of In- 

dividualized Computer Services,” con- 

tact the Control Data representative in 
your area... or write to: 

501 PARK AVENUE + MINNEAPOLIS 15, MINNESOTA 

OM (161) cs 
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...even four times faster than any previous Philco 2000 systems 

Philco 2000 Data Processing Systems have always been among the fastest 
and most reliable. Now, the new model 212 central processor brings an 
entirely new concept in data processing speed, efficiency and flexibility to 
business, industry and science. 

Advanced four-way processing, which permits simultaneous processing of 
four instructions; faster circuits, with diode-transistor logic; improved 
internal organization; all contribute to the tremendous speed of the 212 

. four times faster than any previous model. For example, it can perform 
639,000 additions in one secend. 

Faster running time, more effective use of memory and reduced program- 
ming time, result in the greatest possible economy in data processing. 

The 212 central processor is fully compatible with all Philco 2000 systems. 
You can install a Philco 2000 system now, utilizing either the model 210 or 
211 central processor, and as your work load increases, replace the central 
processor with the model 212, without reprogramming! Write today for 
complete information. 

PHILCO 
for Quality the World Over 

PHILCO CORPORATION * GOVERNMENT & INDUSTRIAL GROUP ¢ COMPUTER DIVISION, 3900 WELSH ROAD, WILLOW GROVE, PA. 

Features 

© Asynchronous design 

© Fully compatible with other Philco computers 

Faster circuits 

© Diode-transistor logic 

© Improved internal organization 

© Simplified maintenance 

© Multiplication range between 3 and 
12 microseconds, average of 8 microseconds 

© Advanced four-way processing. Permits four 
instructions to be processed simultaneously 

* Access time of 1 microsecond for a pair 
of instructions 

© Expanded instruction catalog of 
248 instructions 

© Four modes of automatic index register 
modification for maximum program efficiency 

¢ Expanded repeat functions to allow automatic 
looping of up to four instructions 
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NGINEERS 

Forge a New Future in INFORMATION SYSTEMS 

at RCA’s new Space Center in Princeton, N. J. 
A number of challenging new positions are now 
available in this burgeoning new RCA division where 
Tiros was developed. If you are genuinely creative 
and have the imagination and ability to venture well 

beyond the present “state of the art”, you may qualify 
for one of these unusual opportunities on 

e Project ACSI-MATIC 
e Intelligence Processing Systems 
e Space-Data-Handling Systems. 

RESEARCH PROGRAMMERS to work in Macro- 

Assembly Language development, Heuristic Pro- 

gramming and Artificial Intelligence studies, Symbol 
Manipulation and other advanced computer areas. 

MACHINE PROGRAMMERS to prepare flow- 
charts and write programs for a variety of large- 
scale digital computers in the areas of Scientific 
Information Processing, Natural Language Process- 
ing and Information Retrieval Systems. 

OPERATIONS ANALYSTS for work in Document 
Storage, Indexing and Retrieval problems, Simula- 
tion Models, Automatic Abstracting and Language 
Control. 

These creative opportunities are immediately available in Princeton, N. J. and Washington, D. C. For a personal 

interview, communicate with Mr. D. D. Brodhead. Call collect Hightstown 8-0424 or send Resume to Dept PE-214 

RADIO CORPORATION OF AMERICA 
Astro Electronics Division, Princeton, N. J. 
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